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CLAIMS 



[Claim(s)] 

[Claim 1]It is the method characterized by comprising the following of routing information on a packet 
between two move hosts combined with an ad hoc network which comprises two or more move hosts 
who do not have a fixed position although it has a peculiar network address, respectively, and he is 
each move host. 

A stage of memorizing a routing table including "distance" defined as a hop number from a sauce move 
host to a destination moving host. 

A stage which announces a course publicly when the move host does periodically the simultaneous 
transmissive communication of the routing table memorized by each move host. 

A stage which tags an entry of each routing table with a time stamp emitted from a destination moving 
host. 

A stage which updates a routing table memorized by move host for every destination moving host 
based on simultaneous transmissive communication received from other move hosts. 
A stage which carries out retransmission of the new routing information which each move host 
received from a contiguity move host. 

A stage which chooses a course for transmitting information on a packet from a sauce move host as a 
course which has the best "distance" about a desired destination moving host. 

[Claim 2]A routing method according to claim 1 characterized by performing routing by a link layer of 
an ad hoc network according to a network standard in which an ad hoc network contains a network 
layer and a link layer. 

[Claim 3]A shorter distance or an infinite distance is defined as a course which it has by the new 
course, and it an infinite distance, Express a destroyed link, namely, it becomes impossible for a 
specific address to reach, Therefore, it means that attainment of all the addresses of others depending 
on an address in which this new attainment is impossible becomes impossible in itself, A routing 
method according to claim 1, wherein the immediate execute of said stage which carries out 
retransmission of the new routing information received from a contiguity move host is done by move 
host at the time of reception of new routing information. 

[Claim 4]By determining average stable waiting time of a stage of holding data about frequency where a 
course memorized by said routing table changes, and a course memorized by said routing table, A stage 
which measures the stability of a course, and a stage of memorizing stable waiting time of a measured 
course on a stable waiting time table, A routing method according to claim 1 which accesses on a 
stable waiting time table before a public announcement stage, delays a public announcement of a 
course which may change soon, and includes further a stage which lessens change of information in 
said routing table by that cause. 

[Claim 5]A routing method according to claim 4 which includes further a stage of performing weighting 
in course stable waiting time measured by counting the newest measured value of stable waiting time 
of a specific course which has a bigger load factor than old measured value. 

[Claim 6]A stage where an ad hoc network memorizes routing information to said routing table further 
based on a move host's network layer address, By determining average stable waiting time of a stage 
of holding data about frequency where a course memorized by said routing table changes, and a course 
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memorized by said routing table, A stage which measures the stability of a course, and a stage of 
memorizing stable waiting time of a measured course on a stable waiting time table, A routing method 
according to claim 1 which accesses on a stable waiting time table before a public announcement 
stage, delays a public announcement of a course which may change soon, and includes further a stage 
which lessens change of information in said routing table by that cause. 

[Claim 7]A stage of memorizing routing information to said routing table based on a move host's link 
layer address, By determining average stable waiting time of a stage of holding data about frequency 
where a course memorized by said routing table changes, and a course memorized by said routing 
table, A stage which measures the stability of a course, and a stage of memorizing stable waiting time 
of a measured course on a stable waiting time table, A routing method according to claim 1 which 
accesses on a stable waiting time table before a public announcement stage, delays a public ' 
announcement of a course which may change soon, and includes further a stage which lessens change 
of information in said routing table by that cause. 

[Claim 8]A routing method according to claim 1 which includes further a stage which pursues network 
layer protocol availability data for every address. 

[Claim 9]lt comprises two or more move hosts characterized by comprising the following who do not 
have a fixed position although it has a peculiar network address, respectively, Including a network layer 
and a link layer, it is how to route information on a packet between two move hosts combined with an 
ad hoc network according to a network standard, and he is each move host. 

A stage of memorizing a routing table including "distance" defined as a hop number from a sauce move 
host to a destination moving host. 

A stage which announces a course publicly when the move host does periodically the simultaneous 
transmissive communication of the routing table memorized by each move host. 

A stage which tags an entry of each routing table with a time stamp emitted from a destination moving 

host. 

It is a stage which updates a routing table memorized by move host for every move host based on 
simultaneous transmissive communication received from other move hosts, Said updating is limited to 
the new course defined as a course which has a better distance or an infinite distance, An updating 
stage meaning attainment of all the addresses of others which an infinite distance expresses a 
destructive link, namely, it becomes impossible for a specific address to reach therefore, and are 
dependent on an address in which this new attainment is impossible becoming impossible in itself. 
A retransmission stage which is a stage where each move host does retransmission of the new routing 
information received from a contiguity move host, and will be immediately performed if a move host 
receives new routing information. 

A stage which chooses from a sauce move host a course which transmits information on a packet as a 
course which has the shortest "distance" about a desired destination moving host. 

[Claim 10]A routing method comprising according to claim 9: 

A stage of holding data about frequency where a course memorized by said routing table changes. 
A stage which measures the stability of a course by determining average stable waiting time of a 
course memorized by said routing table. 

A stage of memorizing stable waiting time of a measured course on a stable waiting time table. 
A stage which accesses on a stable waiting time table before a public announcement stage, delays a 
public announcement of a course which may change soon, and lessens change of information in said 
routing table by that cause. 

[Claim 1 1]A routing method according to claim 10 which includes further a stage of performing 
weighting in course stable waiting time measured by counting the newest measured value of stable 
waiting time of a specific route which has a bigger load factor than an old phenomenon. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]Generally this invention relates to details more about a wireless data 

communication system at link layer routing for move computers. 

[0002] 

[Description of the Prior Art]The network protocol of various many is defined. For example, the 
International Business Machines (IBM) condominium ration established the System Network 
Architecture (SNA) which defines the specific protocol which enables the IBM computer and 
communication for the compatible computers. International Organization for Standardization (ISO) is 
the international organization which announced the standard for the open systems interconnection 
(OSI) architecture. The Defense Data Network (DDN) standard has established the standard for 
Internet Protocol (IP) which supports the interconnection of a local area network (LAN). IP defined the 
service provided for a user and specifies the mechanism required in order to support those services. 
This standard defined service required for an underlying protocol layer again, described the interface of 
a higher rank and a low rank, and has described the outline of execution environment service required 
for operation. 

[0003]A data link control protocol (TCP) is an offer transport protocol about the data communications 
between terminals with the high reliability of a connection basis in packet-switching computer LAN and 
an internetwork. IP and TCP are indispensable in order to use all the packet switching networks of the 
U.S. Department of Defense (DoD) which has a possibility of crossing the boundary of a network or a 
subnetwork, and connecting, or using connectivity. In such a network used for internetworking, network 
elements, such as a host, a front end, and a gateway, must carry out TCP/IP. 
[0004]IP is designed carry out interconnection of the packet switched communication LAN, and 
constitute an internetwork. IP transmits the block of the data called the Internet diagram from sauce 
to an address via the Internet. Sauce and an address are the hosts in either on the same subnetwork 
or connected LAN. A DDN standard specifies a host's IP. Since IP is defined by the DoD architecture 
model, it exists in an internetwork layer. Therefore, IP provides service for the protocol of the 
transport layer, and is based on service of a low rank network protocol. Various network access 
protocols exist in the low rank of IP, and an important radio-medium access protocol is especially 
contained in it, for example in an Ethernet protocol, an X.25 protocol, and this specification. 
[0005]Internet Protocol was developed under assumption that the user who had the Internet address 
peculiar original respectively specified is connected to a network in the fixed position. However, it is 
usually rather that a user generally moves to here and there [ network ] about the computer of 
portable [ which uses wireless protocols ], or a handheld computer rather than an exception. A problem 
arises in that how to use this type is contrary to the implicit premise of a design of Internet Protocol 
as that result. 

[0006]Unless a special premise is established about the position between computers now, there is no 
method of moving freely and enabling it to turn around the move computer which has a wireless data 
communication device, maintaining connection mutually. A certain move computer may often be able to 
exchange other two move computers and data for which data is directly unexchangeable in these very 
thing. As a result, when a user moves here and there in the interior of a room, the computer user in 



http://www4.ipdl.inpit.go.jp/cgi-bin^^ 2009/03/30 



JP,08-037535,A [DETAILED DESCRIPTION] 



2/15 ^— v 



particular in a conference room may be unable to predict which computer of the associate can be 
made reliance, in order to maintain network connection. 

[0007]When the network layer address assigned to the host has no meaning about network topology, a 
problem arises about providing a move host with the optimal network layer routing. This problem arises 
because a host needs to provide sufficient information to have an identifier fixed even when a host 
moves and make network layer routing realizable in a network layer simultaneously. 
[0008] 

[Problem(s) to be Solved by the Invention]Therefore, the move computer group which can exchange 
data in accordance with the arbitrary interconnection courses as for which the purpose of this 
invention changes at the arbitrary times, It is providing the data communication system which can give 
the course (if it can do two or more hop) which can exchange data for all those computers. 
[0009]The more concrete purpose of this invention is to provide the technique which can exchange 
data among two or more move computers in accordance with the course which always changes by 
using link layer routing without the help of a fixed station office. 
[0010] 

[Means for Solving the Problem]According to this invention, a method and a device for routing a packet 
between offices of a wireless data network are provided. A packet is transmitted between network 
offices using a routing table memorized in each network office. Each routing table memorized in each 
office provides a list of the office to each accessible offices, and a hop number required since each 
accessible office is arrived at. In order to maintain these tables in topology which changes dynamically, 
a link layer packet is transmitted from each office, and a table is updated. These link layer packets 
show a hop number required since an accessible office and this accessible office are arrived at from 
each office. 

[001 1]Routing information is announced publicly simultaneous transmissive communication or by 
multicasting periodically and in increment as change of topology detected in a link layer packet 
transmitted as a result of movement of an office within a network. In order to weaken change, 
information about frequency where a course changes is held. A decision which delays a public 
announcement of a course which changes soon based on this data, and weakens change of a routing 
table by it can be made. In order to prevent change between two link layer packets in which it 
interferes, a public announcement of a certain course is delayed. 
[0012] 

[Example]If a drawing, especially drawing 1 are referred to here, the architecture figure of Defense 
Data Network (DDN) which illustrates a network protocol layer is shown. The top layer 1 1 is a session 
layer containing the various application protocol 1 1 1 and the application programs 112 and 1 13. In 
addition to it, there is usually the E-mail (e-mail) application program 114. These communicate with the 
transport layer 4, i.e., a layer, with a protocol peculiar to application. For example, the application 
protocol 1 1 1 communicates with the layer 4 via the characteristic mode 115, The application protocol 
112 communicates by the file transfer protocol (FTP) 116, an application program communicates with 
the Telnet protocol 117, and the e-mail application 114 communicates by Simple Mail Transfer 
Protocol (SMTP) 118. 

[0013]The layer 4, i.e., the transport layer, may be constituted from the data link control protocol 
(TCP) transport layer 12, and the layer 3, i.e., a network layer, comprises the Internet Protocol (IP) 
layer 13. The two layers 12 and 13 contain the TCP/IP protocol of the lot which shares a common 
name and address space. 

[0014]The link layer 14 2, i.e., a layer, comprises a link layer and a media-access-control (MAC) layer. 
Ethernet 141, DDN standard X.25 142, the wireless protocols 143, and various network access 
protocols containing the token ring 144 are contained in the link layer 14. Generally these are defined 
by the standard released by the standard organization. For example, Ethernet is defined by the IEEE 
(Institute of Electrical and Electronics Engineers) standard 802.3, and a token ring is defined by IEEE 
standard 802.5. 

[0015]Finally, the layer 1 (not shown) is the physical layer. This layer is related to wiring, connection, 
and a transmission parameter including data coding. The layer of internetworking, and the detailed 
information on a protocol, E. Please refer to "Internetworking with TCP/IP written by Commer 
(Comer), Volume ^Principles, Protocols, and Architecture", and Prentice-Hall (1990). 
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[0016]Although the same technique as the layer 3 may be used in accordance with the conventional 
routing technique, operation of the desirable example of this invention targets especially the portion 
identified as the link layer or the layer 2 of the architecture shown in drawing 1 . According to this 
invention, each mobile station needs to notify each of the present adjacent station publicly of the list 
of adjacent stations of itself. The entry in this list must announce publicly frequently enough that it 
changes dynamic considerably temporally, therefore all the move computers can always discover 
certainly other move computers of all the of that group. Each move computer agrees to relay data to 
another computer according to a demand. Thus, the move computer can exchange other move 
computers and data in a group, even when the target of data is not within the limits of direct 
communication. This method of sending data, using other computers as the halfway point is learned as 
routing. Routing was not applied to the above-mentioned problem about move computer systems by the 
link layer of the network protocol until now. Even if the notice in other move computers of which it is 
accessible from the specific computer in a group is performed by the link layer of a protocol according 
to this invention, therefore the protocol of the upper layer (for example, network layer) is in use, the 
method of this invention operates. The move computer group in a set constitutes a "network" new as 
a matter of fact, and does it so without management. The form of this communication is called "ad hoc 
(ad-hoc)" networking. 

[001 7]A move computer is used together with the "base station" which makes it possible to often 
exchange the computer and data of the others which maintain network connection along with the cable 
backbone in a building. In this case, since it may be assumed that a base station always has a lot of 
electric power and the electric power supply may be severely restricted to it as for the move 
computer, a base station mainly takes over a routing function. A base station participates in link layer 
routing in the form where he leaves that a move computer has access in all the move computers of a 
base station within the limits to each base station. When a move computer is within the limits of a base 
station, a base station is notified publicly of direct continuation nature by the periodic simultaneous 
transmissive communication of the adjacent station list. A base station may not carry out carrying out 
the simultaneous transmissive communication of the list which mobile station can cooperate, either, in 
order to create a data exchange course between the move computers of a different cell. 
[0018]Since all the above-mentioned routing functions use link layer address specification technique 
(what is called "hardware address specification"), the above-mentioned method is almost applicable to 
the introductory equipment which uses a single physical media. The computer in a different network 
establishes and maintains the course for data exchange using network layer technique. The method of 
link layer routing written in this specification, Only in order to use it in the layer 3, it can also be made 
to suit by being able to use it together with such other techniques, or disregarding transmission of the 
protocol list of layers 3 in consideration of the address of the layer 3 instead of being an address of 
the layer 2 (namely, "hardware"). A single network-data course can be shown by a link layer, and two 
or more network-data courses can be processed by a network layer. The base station in a network 
facility has two or more responsibility of determining by which a required data path shall be established 
between a link layer and a network layer. When a base station is not included, a move computer uses 
chiefly link layer routing described on these specifications. 

[0019]AII the computers that carry out mutual operation in order to create a data path among these 
very thing are 1 time (.), for example to 1 time or several seconds in 1 second periodically. Or when the 
method of determining certainly is designed [ that new simultaneous transmissive communication is 
required after all and ], the simultaneous transmissive communication of the data requirement is 
carried out as it is needed. The data simultaneous transmissive communication by each move 
computer contains the routing table which has the following information at least about each address. 

- The link layer address of an address. 

- The number of hop (hop) required to reach an address. 

- The time stamp of information in which the stamp was carried out by the address from the first and 
which was received about the address. 

- ******** [ wanting an address to work as a default router ] (for example, an address is a base 
station). The transmitted routing table includes the hardware address of the move computer which 
transmits them by natural operation of link layer software. A routing table also contains again the time 
stamp created by the transmitting side. A specific move computer may also include the display which 
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shows which base station has given one's service to each move computer within the same ceil with the 
routing algorithm which is going to determine whether to be accessible or not. 

[0020]If a move computer receives such a routing table, the computer will begin to update the routing 
table of itself memorized locally. Each received path updates all the existing courses which show the 
same address and the following hop. A time stamp is replaced with a new time stamp, the increment of 
the hop number shown in each received path is carried out, and it is memorized. Jhe hop number in 
alignment with the course to arbitrary computers is called "the distance (metric)" about the course. 
The address of the transmitting side of a routing table is memorized as an address of the following hop 
along the course to an address. (The last) Furthermore it met the course to an address, it is not 
necessary to memorize other addresses. A new entry is assigned to the address when the course 
entry corresponding to neither of the existing address (address, the following hop) pairs is received. 
Since it is related with the computer which emitted the routing table transmitted, the entry of a local 
routing table is created or updated, the distance about the entry is set to 1 and a computer is reached, 
needing only one hop is shown. In other words, these two computers (the transmitting side and the 
receiver of a routing table) are "adjacent stations. 

[0021]Each address has a limited number (few) of alternate routes specified with a different link layer 
address, respectively about the following hop in alignment with the alternate-routing course. Although 
the course which has an always more new time stamp as a standard for making a transmission decision 
is chosen, it is not necessary to necessarily announce publicly (advertise). When an alternate route is 
otherwise possible, the course which has the shortest distance is memorized and other courses are 
forgotten. When it must choose between the alternate routes of the same distance, the course which 
has the newest time stamp is chosen. Since each move computer which transmits a local routing table 
carries out the stamp of each transmission with the local time value, almost all time stamps are 
emitted from a final destination. By the natural method spread by the routing table, a time stamp is 
chosen as each of other computer, and it can be determined that other computers of them maintain 
the routing entry about the move computer used as a starting point. When the move computer 
synchronizes, a time stamp is required only for one to the whole ad hoc community of a move 
computer. 

[0022]Having stated above was only about the method of spreading and memorizing required routing 
data as a matter of fact. Details of the actual method of operating a routing table locally and updating 
it are given later. Data is used by two methods, the object for input packets, and the object for output 
packets. Operation of link layer routing will be best understood, if it thinks that it is carried out by the 
link layer and the thin protocol layer which is inserted between network layer protocols ("layer 3" in 
the stratification network term of International Organization for Standardization (ISO)) in a certain 
case. That is, link layer routing is performed after arbitrary high level protocol operations before other 
link layer operations about an output packet. About an input packet, link layer routing operation of this 
specification is performed before other high level protocol operations on the contrary after other link 
layer operations (for example, inspection of framing and data integrity). 

[0023]About an output packet, link layer routing operation judges whether it is an adjoining computer, 
and a actual address when that is not right, The data which the link layer received is encapsulated and 
the new link layer header containing the packet type of a new destination address and the new layer 2 
(link layer) is built. A new address is an address of the following hop along the course to a actual 
address. A packet type is a number on which it has agreed generally for starting the link layer routing 
procedure indicated here. That is, various processings of a new routing demand are started by the 
same method as an address decomposition protocol (ARP) requiring or high level protocol processing 
being started. Although the data which the link layer routing module received will be wrapped in a new 
packet type and a new address, that will not be right, but a packet is transmitted by the normal 
operation of a link layer. 

[0024]If the packet which needs to be routed by such link layer operation at another address enters, 
the packet will be re-addressed by the following hop and will be sent to it. When the following hop is a 
actual address, a actual address and an actually required packet type are exposed by picking out the 
data of origin required for routing from a capsule, and discarding a capsule. When the following hop is 
not a actual address, except a packet type and a link layer header being changed into the address of 
the following hop with which the address on appearance met the course, it becomes remaining as it is 
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and a checksum or a data integrity sign is updated if needed. In the computer which performs link layer 
routing in any case, activation of the protocol above a link layer is not carried out. 
[0025] Dra w ing 2 shows the ad hoc network 10 which has the both-directions radio link 50 and the 
move hosts MH1 thru/or MH8. MH1 which moves to the position of the next door of MH7 and MH8 
from the position of the next door of MH2 as a dotted line shows is shown. By this invention, a packet 
can be routed without communication with the base station of the fixed wired network among the move 
hosts of the network 10. Information required in order to route a packet via the network 10 is included 
in the table (shown later) maintained by each move host. These tables are updated so that the 
topology from which the network 10 caused by a move host's movement changes continuously may be 
reflected. 

[0026]This whole concept is updating that routing table, when each move host is made to do the 
simultaneous transmissive communication of that routing table periodically and such simultaneous 
transmissive communication is received from an adjacent station corresponding to it. Thus, when each 
simultaneous transmissive communication is processed, all the move hosts build a perfect description 
of the present topology of the interconnection between all the move hosts who desire to establish an 
ad hoc network and who cooperate. The entry of each routing table is tagged with a time stamp, and 
the time stamp is used in order to solve some problems which accompany address vector algorithms, 
such as the Bellman Ford routing. Such an algorithm is efficient calculatively. To a desired address, a 
course comes suddenly and the "best" distance is also chosen. "Distance" is the number of hop 
over which a packet must usually jump before reaching an address. 

[0027]The course received in simultaneous transmissive communication is announced publicly by the 
receiver again, when carrying out the simultaneous transmissive communication of the routing 
information next, but. Since an input packet reaches an address and hop (namely, hop from the 
transmitting side to a receiver) is needed once again, a receiver adds increment to distance, before 
announcing a course publicly. 

[0028]One of the most important parameters that should be chosen is the time of the interval which 
carries out the simultaneous transmissive communication of the routing information packet. However, if 
a move host receives the channel information corrected on new channel information or parenchyma, 
retransmission of the new information will be carried out immediately, and spread of the quickest 
routing information among all the move hosts who cooperate will be attained. This instant re- 
simultaneous transmissive communication introduces the new requirements that a protocol must 
converge as soon as possible, a move host's movement — simultaneous transmissive communication - 
- oh, it will become a miserable thing, if ** happens and the usability of a radio medium falls. 
[0029]A move host produces a destructive link, when moving to some places. A destructive link is 
expressed with an "infinite" (namely, bigger any value than maximum allowable distance) distance. 
When the link to the following hop is destroyed, an infinite distance is immediately assigned to all the 
courses which pass along the following hop, and the updated time stamp is assigned. Since it is 
considered that this is a substantial course change, in the routing information packet of simultaneous 
transmissive communication, such a correction course is indicated immediately. Construction of the 
information for describing a destructive link is in the only situation where a time stamp is created by 
arbitrary move hosts other than a destination moving host. When the move computer synchronizes, 
only one time stamp is required. The number of the time stamps created in order to be defined as the 
time stamp defined by the move host who is a source of release becoming even number and to show 
an infinite distance is odd. Thus, the time stamp of arbitrary "real numbers" replaces an infinite 
distance. 

[0030]Probably in a very large move host group, adjustment is performed at the time in the intervals of 
the simultaneous transmissive communication of a routing information packet. Two types are defined in 
order to reduce the quantity of the information carried by these packets. One side is called a "total 
dump" and carries all the usable routing information. The type of another side is called an "increment 
type" and carries only the information which changed after the last total dump. The renewal of 
increment type routing is settled in one network protocol data unit (NPDU) by design. Also in the case 
of a comparatively small move host group, probably, two or more NPDU(s) are needed for a total dump. 
When a move host's movement does not take place, a total dump can be transmitted comparatively 
rarely. If movement becomes frequent and the size of increment approaches the size of NPDU, 
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scheduling of the total dump (the following increment decreases like) can be carried out. 
[0031]If a move host receives new routing information (with the above-mentioned increment type 
packet usually), the information is beforehand compared with available information from a front routing 
information packet. The course which has a newer time stamp is used. The course which has an old 
time stamp is canceled. When the course which has the same time stamp as the existing course has a 
"better" distance, the course is chosen, and an existing path is canceled, or it memorizes as a thing 
not desirable [ so ]. The increment of the distance of the course chosen from the newly received 
simultaneous transmissive communication information is carried out only one hop, respectively. 
Scheduling of the newly recorded course or the course which shows the improved distance is carried 
out so that the present move host's adjacent station may be notified publicly immediately. 
[0032]The timing skew between various move hosts is expected. Even when a certain amount of 
regularity is expected, it is considered somewhat that the period in the intervals of the simultaneous 
transmissive communication of the routing information by a move host is an asynchronous 
phenomenon. In the agent group transmitted independently such, in order to update a course, some 
change may occur by using the above-mentioned procedure. Even when a destination moving host 
does not move, the problem that a specific move host receives new routing information by the pattern 
which coheres and to which the course to another following hop is changed from a certain following 
hop may arise. This is because there are what has two courses, i.e., a late time stamp, and a thing 
which has a better distance about the new course which should be chosen. Although it is imagined that 
a move host receives two courses to the same address of having an always more new time stamp from 
the next (passing a different adjacent station) to the next, the course of a bad distance is always 
acquired at first. If not careful, this will cause the continuation burst of new course transmission for 
every time stamp new from the address. A new distance is spread to all the near move hosts, 
respectively, and the adjacent station spreads it to the adjacent station further, and it continues like 
the following. 

[0033]The solution by the desirable example of this invention is that the public announcement of such 
a course is delayed, when a move host can judge, if the course which has a better distance is likely to 
appear soon. Although it must be usable in the course which has a late time stamp, unless it is a 
course to the address which was not able to reach before, it is not necessary to announce publicly 
immediately, therefore, it is for using the routing table held by each move host in those with two, and 
the method of one using it in forward packets, and another side is announced publicly via an increment 
type (and — all) routing information packet. In order that arrival of the routing information which shows 
a better distance may judge near probability, a move host has to hold the history of the length which a 
specific course generally continues, before being updated by better distance. 

[0034]Even if all the above-mentioned procedures are performed by which of the network layer (layer 
3) of a protocol stack, and a link layer (layer 2), they are effective. Therefore, transmission can be 
carried out in the layer 2 with packet simultaneous transmissive communication to provide the ad hoc 
network of the move host who can communicate using some possible pro Kotor of the layer 3. In 
service of two corner points which did not carry out pro Kotor of the same layer 3 as a middle move 
host thereby, for example, a middle move host can transmit a packet now. 

[0035]The address memorized by the routing table corresponds to the layer in which this ad hoc 
network protocol is carried out. That is, the operation in the layer 3 uses the network layer address 
and destination address for the following hop, and the operation in the layer 2 uses the media-access- 
control (MAC) address of the layer 2. 

[0036] However, new requirements will be introduced if a MAC Address is used for a transfer table. 
Although layer 3 network protocol realizes communication based on three network addresses to have 
been troubled, the method of decomposing these layer three addresses into a MAC Address must be 
provided. Otherwise, the address decomposition mechanism from which a large number differ is 
established, and when using the decomposition mechanism, the loss of bandwidth corresponding in a 
radio medium will always be accepted. This is important and this is because such a mechanism will 
need the simultaneous transmissive communication and retransmission simultaneous transmissive 
communication by all the move hosts of an ad hoc network. All address solutions look like the bad 
condition in network standard operation. Therefore, if special attention is not paid, does every activity 
user understand it clearly? 
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[0037]The solution by this invention is including layer 3 protocol information about the operation in the 
layer 2 in addition to the routing information of the layer 2. Each move host who announces publicly 
whether each destination host supports the protocol of layer 3 throat, and announces the reachability 
to an address publicly will include the information about layer 3 protocol supported by an address other 
than the public announcement. What is necessary is to transmit this information, only when it changes, 
and it rarely happens. This information will be transmitted as a part of each "total-dump." Since each 
move host can support layer 3 protocol [ some (or large number) ], the length of this list must be 
variable. 

[0038]The structure of the course entry in the internal transfer table maintained by each move host in 
the network 10 shown in drawing 2 is shown in Table 1. 
[0039] 
[Table 1] 

destination address protocol dependence size — hop [ next ] address Protocol dependence size 
distance Integer time stamp without numerals ; from an address — integer installation time without 
numerals Device dependence (for example, 32 bits) 

Pointer to stability data Pointer to device dependence protocol data Only device dependence and layer 
2[0040]For example, the move host 4 in drawing 1 is examined. Each move host's address is expressed 
with MHX, and it is assumed that all the move hosts are supported by Internet Protocol (IP). It is 
assumed that all the time stamps are furthermore shown by TNNN_MHX. This MHX specifies the 
computer which created the time stamp, and TNNN is a value of time. Before the move host 1 moves 
from the move host 2, it is assumed that other move hosts of all the have an entry which has the time 
stamp TNNN MHX. At this time, the internal transfer table in MH4 is as follows (I would like to be 
minded by that a line corresponds to various move hosts and a sequence deals with the data described 
with said structure). 
[0041] 
[Table 2] 

address The following hop Distance time stamp introduction . flag . Stable data protocol data MH1 MH2 2 
T406.MH1 T001_MH4 PTR1.MH1 PTR2.MH1MH2 MH2 1 T1 28.MH2 T001.MH4 PTR1.MH2 
PTR2_MH2MH3 MH2 2 T564_MH3 T001.MH4 PTR1_MH3 PTR2.MH3MH4 MH4 0 T710.MH4 T001_MH4 
PTR1.MH4 PTR2.MH4MH5 MH6 2 T392_MH5 T002JVIH4 PTR1.MH5. PTR2.MH5MH6 MH6 1 T076.MH6. 
T001.MH4 PTR1.MH6 PTR2JVIH6MH7 MH6 2 T128_MH7 T002.MH4 PTR1.MH7 PTR2_MH7MH8 MH6 3 
T050_MH8 T002.MH4 PTR1.MH8 PTR2_MH8[0042]From now on, since the installation time of almost all 
computers is almost the same, all the computers will be presumed for the almost same time to have 
come usable for MH4, for example. Since unit position has even time, all the time stamp fields are 
presumed that one link between computers was not destroyed, either. Since there is no course to the 
specific destination which is likely to replace or compete in other courses in drawing 1 , all PTR1 MHX 
serves as a pointer to null structure. All protocol-data pointers point out the structure of having the 
following formats, protocol ID=IP, protocol address length =4 byte, and protocol address = 
[MHX.Net.addr.ess] — here, MH1.Netaddr.ess, It is 4 bytes of IP address about MH1 displayed in a 
standard Internet4 octet form. 

[0043]Table 3 shows the structure of the course entry in the route table announced publicly. 

[0044] 

[Table 3] 

destination address Integer time stamp without protocol dependence size distance numerals ; from an 
address — an integer without numerals — size of the next layer three address 8 bits and 8 bits of 
protocol ID of the next address which is not already at the time of 0 — address of the layer 3 following 
protocol[0045]The last item appears, only when the ad hoc algorithm operates in the layer 2. Since all 
the public announcements are suggested the following hop, it is not necessary to list. It is assumed 
that operation is performed in the layer 2, and a move host has address X:X:X:X:X:X, therefore a move 
host has MAC Address 1:1:1:1:1:1 (the standard format showed). Furthermore, it is assumed that IP is 
shown as what has protocol ID7 of the layer 3. Corresponding to it, it is assumed that the move host's 
MHX Internet address is expressed as X.X.X.X. Then, in the above-mentioned situation, the course 
announced publicly is expressed as follows. 
[0046] 
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[Table 4] 

Address Distance Time stamp Length ID. Layer three address length 1:1:1:1:1:1 2 T406_MH1 4 7 1.1.1.1 
02 2-2-2-2-2 1 T128 MH2 4 7 2.2.2.2 03:3:3:3:3:3 2 T564.MH3 4 7 3. 3.3.3 04:4:4:4:4:4 0 T710.MH4 4 7 
4.4.4.4 05:5:5:5:5:5 2 T392.MH5 4 7 5.5.5.5 06:6:6:6:6:6 1 T076.MH6 4 7 6.6.6.6 07:7:7:7. :7:7 2 T128.MH7 
4 7 7.7.7.7 08:8:8:8:8:8 3 T050_MH8 4 7 8.8.8.8 0[0047]Here, the move host 1 moves around the move 
hosts 5 and 7, and it is assumed that it separated from other move hosts (especially move host 2). The 
new internal transfer table in the move host 4 is as follows. 
[0048] 
[Table 5] 

address The following hop Distance time stamp introduction . flag . Stable data protocol data MH1 MH6 3 
T516 MH1 T810 MH4 M PTR1 MH1 PTR2 MH1MH2 MH2 1 T238JVIH2 T001.MH4 PTR1„MH2 
PTR2~ MH2MH3 MH2 2 T674 MH 3 T001 MH4 PTR1.MH3. PTR2_MH3MH4 MH4 0 T820.MH4. T001_MH4 
PTR1~ MH4 PTR2 MH4MH5 MH6 2 T502 MH5 T002 MH4 PTR1.MH5 PTR2_MH5MH6 MH6 1 T186.MH6 
T001 MH4 PTR1 MH6. PTR2.MH6MH7 MH6 2 T238JVIH7 T002.MH4 PTR1_MH7 PTR2.MH7MH8 MH6 3 
T160_MH8 T002.MH4 PTR1.MH8 PTR2JVIH8[0049]Although only the entry of MH1 shows a new 
distance, many new time stamp entries are received at the time of a between. That is, the first entry 
must be announced publicly in renewal of the increment routing information which will happen 
continuously by the time it has the flag M (M of the distance Metric) and the following total dump 
arises. When the move host 1 moved around the move hosts 5 and 7, the renewal of instancy of 
increment type routing information was started. The simultaneous transmissive communication of this 
was carried out to the move host 6 after that. The move host 6 judged that important and new routing 
information was received, and updating was started the instancy which carries the new routing 
information about the move host 1 to the move host 4. When the move host 4 receives this 
information, he will do the simultaneous transmissive communication of it at all the intervals to the 
total dump of the following routing information. In the move host 4, the renewal of increment type 
public announcement routing has the following forms. 
[0050] 
[Table 6] 

address . distance . Time stamp 4 4 4 4 4 4 0 T820_MH41 111113 T516.MH12 2 2 2 2 2 1 
T238.MH23 3 3 3 3 3 2 T674.MH35 5 5 5 5 5 2 T502JVIH56 6 6 6 6 6 1 T186JVIH67 7 7 7 7 7 2 
T238.MH78 8 88 8 8 3 T160.MH8 [0051]In this public announcement, since the move host 4 is 
announcing publicly, the information about the move host 4 becomes the beginning. Since it is only one 
thing that has an important path change which has influence since the move host 1 has a low address 
not but, the information about the move host 1 becomes the next The whole renewal of increment 
type routing has the following forms. 
[0052] 
[Table 7] 

Transmitted data Course in which the course time stamp in which the route distance by which the 
protocol availability information on a "local station address" and distance ** 0 horizon 3 was changed 
was changed was changed [0053]There is no move host who changed layer 3 protocol structure in this 
example. Since there was a computer in a new position, the routing information was changed. All the 
computers transmitted a new time stamp to the newest. When there are too many updated time 
stamps and they are not settled in a single packet, only the settled time stamp is transmitted. These 
are chosen in order to transmit impartially covering some increment renewal intervals. 
[0054]Such a format is not required for transmission of all the routing information packets. A required 
number of packets are used and all usable (including required layer three address information) 
information is transmitted. 

[0055]In order to process operation of some of time dependency within an ad hoc network protocol, a 
standard event list structure must be maintained. The example of a node may be as follows. 
[0056] 
[Table 8] 

Event time phenomenon discernment phenomenon data (pointer to a course entry) 

[0057]An event list is inspected when the clock of a computer carries out a clocking. When the first 

node expires, a phenomenon node is pulled out from a list, the discernment used in order to call 
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correction procedure, and the phenomenon data handed over as an argument to a phenomenon 
manipulation routine. 

[0058]The following explanation explains the directions at the time of preventing change of a routing 
table entry about the waiting waiting time table for stability. Since the renewal of a course is chosen in 
accordance with the following standards, a general problem produces it 

- When a time stamp is newer, the course is always preferred. 

- Otherwise, although a time stamp is the same, the course is preferred when distance is better 
(short). 

In order to understand a problem, it is assumed that the move host received in the order which made a 
mistake in two courses of having a discernment time stamp. That is, it is assumed that the move host 
4 receives the following hop of a long distance by the beginning, and gets another following hop of 
distance with a time stamp short similarly just after that. This is not so regular, and when there are 
many move hosts who transmit updating, it may happen. Instead, when the move host is completely 
operating independently with a remarkably different transmission interval, corresponding to it, this 
situation may happen by fewer hosts. Anyway, in drawing 3, although both are connected to common 
address MH9, other move hosts assume that there is sufficient move host to cause this problem into 
two separate move host groups which are not common. It is assumed that all the move hosts are 
transmitting updating every about 15 seconds, move host MH2 has a course of 12 hop to MH9, and 
move host MH6 has a course of 1 1 hop to MH9. It is assumed that the renewal of the routing 
information from MH2 reaches MH4 about 10 seconds ago rather than renewal of the routing 
information from MH6. This is performed whenever a new time stamp is published from move host MH9. 
So that it may happen, when not settled in renewal of the increment packet with all the single hosts 
which has too many hosts who have the new renewal of a time stamp actual, for example, A time lag 
can become severe when the arbitrary move hosts of the group II begin to publish the renewal of a 
time stamp with two or more increment type renewal intervals. Generally, it is expected that the 
difference of the updating delivery in drawing 3 becomes severe, so that a hop number becomes large. 
[0059]Stable waiting time data is memorized on the table which is specified by the first two fields and 
which has the following forms. 
[0060] 
[Table 9] 

The destination address following hop address last stable waiting time average stable waiting time 
[0061 ]It is assumed that renewal of new routing information reaches the move host 4. The time stamp 
of a new entry is the same as the time stamp in the entry used now, and a newer entry has a worse 
(that is, longer) distance. Then, if the move host 4 does not use a new entry when he makes the next 
transmission decision, he learns, and he is **. However, the move host 4 can investigate the stable 
waiting time table of the course, in order to decide for which it waits before not announcing a new 
course publicly immediately and announcing it publicly. Average stable waiting time is used for this 
determination. For example, before announcing a course publicly, the move host 4 can determine to be 
delayed (average stable waiting time *2). 

[0062]This is a dramatically useful thing. It is because this bad result will probably be repeated 
whenever that result will spread via a network and renewal of the time stamp of move host MH9 will 
spread via an ad hoc network, if a course with an unstable possibility is announced publicly 
immediately. On the other hand, when the link which goes via move host MH6 breaks truly, the course 
which goes via MH2 should be announced publicly immediately. In order to attain this, when move host 
MH4 has a history of change, link destruction should be enough detected early so that the middle host 
in the group II may discover a problem and the renewal of increment which shows an infinite distance 
about the course along the course to move host MH9 and by which the trigger was carried out may be 
started. That is, it seems that the problem has other effects which govern enough time path update 
patterns to make powerless the mechanism in which change is avoided when a problem similar to 
change of renewal of routing which took place before appears. The course which has an infinite 
distance must be immediately announced publicly by definition. 

[0063]In order to bias a damping mechanism in favor of the newest phenomenon, the newest measured 
value of the stable waiting time of a specific route must be counted by a bigger load factor than old 
measured value. And before it is considered by the important thing truly that a course is a stable state, 
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the parameter with which which shows whether it must be a stable state must be chosen as it This 
will specify the maximum of stable waiting time of one pair of addresses (an address, the following hop) 
in a stable waiting time table after all. A course more stable than the course which has this maximum 
causes updating by which the trigger was carried out to the case where it is replaced in another course 
which has the following hop or distance from which it differs. 

[0064]Although the way link layer software carries out routing table management is common 
knowledge, some details are shown about an embodiment specific for explanation. This table itself is an 
array of the fixed size entry often statically assigned by the data memorized in the data memory of an^ 
operating system so that that might be right. Each entry has an integer field which specifies the "next" 
entry, and, thereby, becomes like access of the list which access to the routing table of the normal 
mode twisted and (it is an everyday occurrence when it is the array the size was statically decided to 
be) linked to linear search. Each destination node can have at most three alternate route. These 
courses carry out an optimal path first, and are memorized as three continuous elements of a list. 
When the shown optimal path goes wrong or it is judged that the data is out of condition, the following 
course "being promoted (promoted)" actually. 

[0065]When the new renewal of routing is thought that updating is applied to a table from an adjacent 
station" between said, processing for deleting an entry out of condition is also performed. An entry out 
of condition is defined as the entry to which updating was not applied within the update period of latest 
23. Since it is expected that each adjacent station sends updating periodically, if updating is not 
received for a while, a receiver may judge that a corresponding computer is not an adjacent station any 
longer. If it happens, every course which uses the computer as following hop will be deleted including 
the course which shows the computer as a actual address (once contiguity). When there are many 
update periods generated before an entry is determined, the number of routing entries out of condition 
will increase, but a transmission error also increases. Although a transmission error is being often in 
the case of many radio embodiments, a possibility of generating also when using a CSMA type 
simultaneous transmissive communication medium is high. When a link breaks, scheduling of the course 
of an infinite distance should be carried out to the course depending on the link and its link. 
[0066]A time-out procedure when judged with data of drawing 4 being out of condition is shown. First, 
with the functional block 40, a course entry is obtained from event list data, and, subsequently a 
course is deleted from an internal table with the functional block 41. An infinite distance is inserted in 
the table of the course announced publicly with the functional block 42, and then the examination for 
which the address judges whether it is the following hop of other addresses by the judgment blocks 43 
is done. When that is right, it is the functional block 44 and the course of an infinite distance is 
announced publicly to the address which cannot be reached now. As shown in ^wing_5, 
"ADVERTISE" phenomenon processing includes the processing which inserts the course specified as 
the route list announced publicly with the functional block 45, and the processing which subsequently 
sets an INCREMENTAL flag with the functional block 46. Simultaneously, a SHOWN YET flag is reset. 
The course inserted will show a distance infinite to an address. 

[0067]Drawing 6 shows the logic of renewal transmission of an increment type from a move host. This 
processing begins from the functional block 47, and change of protocol availability is inserted. 
Subsequently, a public announcement route list is scanned with the functional block 48, FLAGS and 
SHOWN YET are 0 in the judgment blocks 49, or an inspection is conducted. If this condition is suited, 
with the functional block 50, that course will be inserted and a flag will be set. Next, an examination is 
done by the judgment blocks 51 and it is judged whether an output packet is too full. When too full, 
before processing finishes, scheduling of the total dump is carried out with the functional block 52, 
when that is not right, it returns to the functional block 48 and a public announcement route list is 
scanned. 

[0068]Even if a public announcement route list is scanned, an examination is done by the judgment 
blocks 53 and it is judged whether FLAGS and INCREMENTAL are 0. When it is 0, processing returns 
to the functional block 48, and when that is not right, the course is inserted with the functional block 
54. An examination is done by the judgment blocks 55 and it is judged whether output PAKKETO is too 
full. Scheduling of the total dump is carried out with the functional block 52, when too full, when that is 
not right, a public announcement route list is again scanned with the functional block 56, but it begins 
from LAST AD VTIM EST AM P at this time. When a public announcement route list is scanned, an 
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examination is done by the judgment blocks 57 and it is judged whether FLAGS and NEW TIMESTAMP 
are 0. When it is not 0, a course is inserted with the functional block 58, an examination is done by the 
judgment blocks 59, and it is judged whether an output packet is too full. When too full, it is set to the 
last course in which LAST ADV TIMESTAMP was shown by the functional block 60, and when that is 
not right, LAST ADV TIMESTAMP is set to zero with the functional block 61, and processing is 
completed. 

[0069] Drawing 7 shows the logic of total-dump transmission from a move host. First, an examination is 
done by the judgment blocks 62, and it is judged whether any course is shown. When not shown, before 
processing finishes, it is the functional block 63, and increment transmission is performed and 
scheduling of the total dump is carried out again. When that is not right, it is the functional block 64 
and all usable protocols are inserted according to the specified table format. Next, the "FLAGS" field 
where all public announcement courses are inserted with the functional block 65 according to the form 
of a table is deleted. Finally, with the functional block 66, increment is reset in all the public 
announcement courses, and processing is completed. 

[00 70] Drawing 8 shows the logic of the total-dump processing at the time of reception. Input data is 
first scanned with the functional block 67, and a course is new in whether a time stamp is new at the 
judgment blocks 68 at the judgment blocks 69, or it is judged whether it has a new distance and 
whether one of protocols were changed by the judgment blocks 70 again. When a time stamp is new, it 
is the functional block 71, and the present value is put on the inner path appointed table, scheduling of 
the timeout phenomenon is carried out again, and new timeout is marked in a table. Next, with the 
functional block 72, measurement of the stable waiting time of the course is started, and processing is 
completed. On the other hand, a course is new, or when it has a new distance, it is the functional block 
73 and scheduling of the error activity is carried out. Subsequently, with the functional block 74, stable 
waiting time is updated and processing is completed. On the other hand, when one of protocols change, 
layer 3 suitable activity is changed for example, using ARP table management with the functional block 
75. 

[0071] Drawing 9 shows the increment type update process at the time of reception. . [ whether input 
data was scanned with the functional block 76, and protocol availability was changed by the judgment 
blocks 77, and ] It is judged whether a time stamp is the same at the judgment blocks 80 in whether a 
time stamp is old in whether a course is new at the judgment blocks 78 at the judgment blocks 79, and 
distance is shorter. When protocol availability is changing, suitable layer 3 manipulation routine is called 
with the functional block 81, and it progresses to the judgment blocks 78. When a course is new, 
scheduling of the renewal of output increment is carried out with the functional block 82, and 
processing is completed. When a time stamp is old, an examination is further done by the judgment 
blocks 83, and a course judges whether it has an infinite distance. When a course does not have an 
infinite distance, it is canceled with the functional block 84 and processing is completed. When a 
course has an infinite distance, a SHOWN YET flag is reset with the functional block 85, and processing 
is completed. When a time stamp is the same and distance is shorter, the present stable waiting time is 
updated with the functional block 86, and it is first put into an entry new on a public announcement list 
with the functional block 87. Next, with the functional block 88, a SHOWN YET flag is reset, increment 
is set, a related "ADVERTISE" phenomenon is deleted, and processing is completed. It returns to the 
judgment blocks 80, when a result is denial, it progresses to the functional block 89, and the course 
entry in an internal table is used, and timeout is reset. Next, with the functional block 90, scheduling of 
the recovery is carried out after the present evaluation of stable waiting time, and processing is 
completed. 

[0072]After stable waiting time passes over drawing 10, it shows the flow chart for inserting a course 
in a public announcement course. This processing will start, if the recovery timer set with the 
functional block 90 of drawing 9 sounds with the functional block 101. If this happens, it will be judged 
whether it is the same as the course on which the examination was done by the judgment blocks 102 
and which was notified publicly of the established course. When the same, it is not necessary to 
perform anything and processing is ended. However, when it differs, before SHOWN YET is reset with 
the functional block 103 and processing finishes, scheduling of the following renewal of increment is 
carried out with the functional block 104. 

[0073]There is a data field of the addition transmitted as a part of each entry in the routing table by 
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which simultaneous transmissive communication is carried out by each computer (a mobile station or a 
base station) which involves besides the above. These fields are decided with other protocols for which 
it depends on operation of a high level protocol or a link layer, for example. For example, in order to 
enable right ARP operation, each routing table entry may also have to include the Internet Protocol 
(IP) address corresponding to a destination address. When using a routing function for an adjacent 
station, this is performed in order to make a middle computer usable, and publishes "Proxy ARP" 
instead of routing of ARP simultaneous transmissive communication. 

[0074]The false C code which is used in order to attain an ad hoc network among the move hosts who 

cooperate and which describes various procedures is listed below. 

[0075] 

struct forwarding route entry{ 
address t destination; 



address t next hop; 
value t metric; 
value t settling time; 
value t install time; 
protocol list; 
flags; 

1 

/* 



This table is initialized so that the data about the move host who performs these procedures may 
always be included. 

* /struct advertised, route, entryfaddress t destination; value t metric; proto ptr protocol list;struct 
advertised route entry *advertised route table {= myaddress, 0,my protocol list};struct protocol list 
{value t protocol type; value t address size; u charD Iayer3 address ;}/** each move host has to 
maintain two tables of a course entry. 

* - Course *//** each move host used for the course entry ^transmission announced publicly has to 
maintain the phenomenon Li * strike which has a node about various kinds of possible timeout 
phenomena. The possible phenomenon is as follows. 

* * which times out - routing table entry - In order to avoid change which may take place, course * to 
the public announcement table by which the public announcement was delayed is added. 

* carry out the simultaneous transmissive communication of the - public announcement periodically 
(an increment type — or — all). 

*/Timeout(){get event from listO; switch (event type) case ROUTE TIMEOUT: bad route=event type- 
>routeif; (.) bad route->metric=1 / * ****, */ for (route.) from which the adjacent station died =. first; . 
For all the courses in a /* table. It attaches and is */){if route->next hop = bad route){rOute->metric = 
INFINITE METRIC; route->flags = METRIC CHANGED;route->timestamp. | =1;} bad route->flags.} 
I=METRIC CHANGED bad. route->metric=INFINITE. METRIC;, bad route->timestampl=1 ; . /*. */ do 
incremntalO; break; case ADD ADVERTISEMENT: route~>flags l=CHANGED; break; case DO 
ADVERTISEMENTS (.) which carried out the increment only of 1 full dump scheduleddo full dump();else 
do incrementalO; break;}}struct settling time table{address t de stination; time t settling, time;, value t 
number of next hops; addr list next hop list;}struct next hop list{address t next hop; list ptr *next hop 
list;}, do full dumpOtget empty. NPDUQfor; (.) A /* public announcement Each course */) {copy route 
into NPDUO if (NPDU full) (transmit NPDUQ; get empty NPDUO;} route->flags &= /* change in the 
routing table carried out. A bit. */NOT (CHANGED.) to reset I CHANGED PROTOCOL I CHANGED 
METRIC;} A */ schedule full dump(USUAL PERIOD);}/** incremental dump to be taken notice of by 
that local station data was automatically contained by the /* above, Some following portions are piled 
up. 

* The entry about - transmitting station (namely, this move host). 

* - Entry about move host * which corrected a new move host or layer 3 protocol availability 
information. 
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* The entry about the new move host by whom - routing information was changed on parenchyma. 

* - Entry only reflecting a new time stamp. 

* An increment packet is restrained so that it may fit only in one layer 3 packet (network protocol data 
YU * knitting). The place * ** too much important change is to report must carry out scheduling of the 
total dump, renewal of a time stamp — * — pursuing the renewal of a time stamp reported at the end, 
when too large to report — * next time — and it starts. 

* /do incremental dumpOlget empty NPDUO; the new time stamp of a local station is transmitted to 
the /* beginning. Distance 0*/ if (.) route to myself->timestamp. & 0x00000001! =0 printf. 
("unexpected internal time stamp error**r**n"); route to myself->timestamp = route to myself +2;copy 
route into NPDU(route to myself) for () route=first;. Each course */) if (route->flags & PROTOCOL 
CHANGED) copy route into NPDU(route) if (NPDU full) (schedule full dumpGn a /* public 
announcement routing table IMMEDIATE;, each course */in a printf (Unexpectedly full incremental!¥n"); 
transmit NPDU(); get empty NPDUO;}} for (route=first;/* public announcement routing table {. if (route- 
>flags & ALREADY DONE) continue; /*. This above already. Shown */ if (route->flags & METRIC 
CHANGED) copy route into NPDU(route) if (NPDU full) (schedule full dump(IMMEDIATE);. printfCnot 
expecting all the increment incremental!**n"); for (route=last timestamp shown;.) transmit NPDUO; get 
empty NPDUO;}} /* */{if (route->flags.) & ALREADY DONE continue; . This by the /* above already. 
Shown */ if (route->flags & TIMESTAMP CHANGED) {copy route into NPDU(route) last timestamp 
shown = route;} if (NPDU full) (.) break; */} which stops construction of a /* increment packet If a 
transmit NPDUO;}/** move host receives routing information from one of adjacent stations,} It is 

[ whether each * course entry of a packet is investigated and the inner path appointed table is 
updated, and ] ****** * **. when an input packet is a total dump, different information on parenchyma 
is usually expected — * — there is nothing, the case where it has a but more short distance in which 
newness is equivalent when newer — * — a new course is accepted. 

* When * input route is accepted based on the standard of a newer time stamp, determine [ whether * 
and a new course are announced publicly and ]. It depends for this determination on history * of the 
past of the course acquired from the transmitting side (namely, the following hop) of the packet about 
specific address move Hoss * TO. 

* * to be taken notice of by that only 1 must carry out the increment of the distance the course which 
passes along * next hop was indicated to be about the input * courses in which only one hop is more 
arbitrary than the course to the following hop since it reflects becoming long (since it is the hop from 
this move host to following hop *). 

Each entry in a */process incoming route update(){must schedule incremental = FALSE; for (new 
route=packet data; /* packet. */{old route = find(new route.route table); new route->metric =new 
route->metric +1; if (new route-> to perform timestamp > old route->timestamp) {new route->timeout 
= calculate timeout(new route); replace (old routej new route);, route table); delete timeout event (old 
route); schedule timeout event (new route); if (new route-> type & CHANGED PROTOCOL){must 
schedule incremental = TRUE; new route->flags l=CHANGED PROTOCOL; new route-> install time = 
current timeO;} else if ((new route->type & CHANGED METRIC) II (new route->metric <old route- 
metric { must schedule incremental = TRUE; new route->flags l=CHANGED METRIC; new route-> 
install time =current timeO;} else if (new route->metric >= old route->metric) {stable time = check 
settling time Onewroute if (0 =stable.) time /* — it. */ new route->flagsl= CHANGED; else enter 
event list(new route, stable time,ADD ADVERTISEMENT);}} else if ((new routeto announce publicly - 
>timestamp == old route->timestamp&& (new route->metric < old route-» metric)) {enter settling time 
data (old route, new route); new route->timeout = calculate timeout(new route);, replace (oldroute, new 
route, route table); delete timeout event (old route); schedule timeout event (new route);, new route- 
>flags l=CHANGED METRIC; new route~>install time = current timeO;}} if (must schedule incremental) 
{schedule incremental(IMMEDIATE); . if (incoming packet->packet type ==FULL DUMP) In order to 
weaken printf;("Full dump has new, unreported data!¥r¥n")}}/** change, The data about the frequency 
of course change is held. Although a course public announcement is received in a certain situation by 
the specific move host who has * and the same time stamp, it is possible that receive by an "order * 
foreword blank", namely, two courses of having the same time stamp short * Are more, and distance is 
reached first. 

* Last stability waiting time * average stability waiting time *2 ** data is held. 
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* Average stable waiting time ** * Obtains those results, and a pre- average is increased 16 times, 
and the present value is doubled, and it is calculated by dividing it by 18. This is effective in few * 
Using the newest result and giving big dignity to it rather than 16 front results. 

* /enter settling time, (new route, old route) {route, data = find (.) new. route~>destination, old route- 
>next hop, settling time table); settling time = (16* route data->settling time) + 2* (current time. 0 
old route->install time); settling time = settling time ¥ 18;}check settling time (new route){route data = 
find (new route, settling time table); settling time data =route data->settling time; if (settling time data 
= NULUreturn Oif; (.) settling time data > MAXIMUM DELAYreturn 0;else ret. urn (settling time data); 
[0076]Although this invention was explained based on one desirable example, it will be understood by 
the person skilled in the art that this invention can be corrected and carried out by the meaning of an 
attached claim and within the limits. The new routing algorithm of this invention is developed in order 
to enable creation of the "ad hoc network" especially needed for operation of a move computer most 
dramatically. However, operation of this routing algorithm itself and an "ad hoc network" can be 
advantageously used also in the situation where a move computer is not included. For example, this 
routing algorithm is applicable to the situation of needing few (comparing with a link condition routing 
algorithm) memory requirements. Operation of an "ad hoc network" is applicable not only to a radio 
move computer but a cable move computer. Therefore, generally, this invention provides the new order 
routing algorithm of an address, and it is compensated with this algorithm by the technique which 
weakens change. 

[0077]As a conclusion, the following matters are indicated about the composition of this invention. 
[0078](D Between two move hosts combined with the ad hoc network which comprises two or more 
move hosts who do not have a fixed position although it has a peculiar network address, respectively, 
In [ are the method of routing the information on a packet, and ] each move host, The stage of 
memorizing a routing table including the "distance" defined as a hop number from a sauce move host 
to a destination moving host, With the stage which announces a course publicly when the move host 
does periodically the simultaneous transmissive communication of the routing table memorized by each 
move host and the time stamp emitted from the destination moving host. The stage which tags the 
entry of each routing table, and the stage which updates the routing table memorized by the move host 
for every destination moving host based on the simultaneous transmissive communication received 
from other move hosts, A method including the stage which chooses the course for transmitting the 
information on a packet from a sauce move host as the stage which carries out retransmission of the 
new routing information which each move host received from the contiguity move host, and a course 
which has the best "distance" about a desired destination moving host. 

(2) The routing method given in the above (1) characterized by performing routing by the link layer of 
an ad hoc network according to the network standard in which an ad hoc network contains a network 
layer and a link layer. 

(3) A shorter distance or an infinite distance is defined as the course which it has by the new course, 
and it an infinite distance, Express the destroyed link, namely, it becomes impossible for a specific 
address to reach, Therefore, it means that attainment of all the addresses of the others depending on 
the address in which this new attainment is impossible becomes impossible in itself, The routing 
method given in the above (1), wherein the immediate execute of said stage which carries out 
retransmission of the new routing information received from the contiguity move host is done by the 
move host at the time of reception of new routing information. 

(4) By determining the average stable waiting time of the stage of holding the data about the frequency 
where the course memorized by said routing table changes, and the course memorized by said routing 
table, The stage which measures the stability of a course, and the stage of memorizing the stable 
waiting time of the measured course on a stable waiting time table, The routing method given in the 
above (1) which accesses on a stable waiting time table before a public announcement stage, delays 
the public announcement of the course which may change soon, and includes further the stage which 
weakens change of the information in said routing table by that cause. 

(5) The routing method given in the above (4) which includes further the stage of performing weighting 
in the course stable waiting time measured by counting the newest measured value of the stable 
waiting time of the specific course which has a bigger load factor than old measured value. 

(6) The stage where an ad hoc network memorizes routing information to said routing table further 
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based on a move host's network layer address, By determining the average stable waiting time of the 
stage of holding the data about the frequency where the course memorized by said routing table 
changes, and the course memorized by said routing table, The stage which measures the stability of a 
course, and the stage of memorizing the stable waiting time of the measured course on a stable waiting 
time table, The routing method given in the above (1) which accesses on a stable waiting time table 
before a public announcement stage, delays the public announcement of the course which may change 
soon, and includes further the stage which weakens change of the information in said routing table by 
that cause. 

(7) The stage of memorizing routing information to said routing table based on a move host's link layer 
address, By determining the average stable waiting time of the stage of holding the data about the 
frequency where the course memorized by said routing table changes, and the course memorized by 
said routing table, The stage which measures the stability of a course, and the stage of memorizing the 
stable waiting time of the measured course on a stable waiting time table, The routing method given in 
the above (1) which accesses on a stable waiting time table before a public announcement stage, 
delays the public announcement of the course which may change soon, and includes further the stage 
which weakens change of the information in said routing table by that cause. 

(8) The routing method given in the above (1) which includes further the stage which pursues network 
layer protocol availability data for every address. 

(9) It comprises two or more move hosts who do not have a fixed position although it has a peculiar 
network address, respectively, Including a network layer and a link layer between two move hosts 
combined with the ad hoc network according to a network standard, In [ are the method of routing the 
information on a packet, and ] each move host, The stage of memorizing a routing table including the 
"distance" defined as a hop number from a sauce move host to a destination moving host, With the 
stage which announces a course publicly when the move host does periodically the simultaneous 
transmissive communication of the routing table memorized by each move host, and the time stamp 
emitted from the destination moving host. Based on the stage which tags the entry of each routing 
table, and the simultaneous transmissive communication received from other move hosts, It is a stage 
which updates the routing table memorized by the move host for every move host, Said updating is 
limited to the new course defined as the course which has a better distance or an infinite distance, 
The updating stage meaning attainment of all the addresses of the others which an infinite distance 
expresses a destructive link, namely, it becomes impossible for a specific address to reach therefore, 
and are dependent on the address in which this new attainment is impossible becoming impossible in 
itself, The retransmission stage which is a stage where each move host does retransmission of the new 
routing information received from the contiguity move host, and will be immediately performed if a 
move host receives new routing information, A method including the stage which chooses from a sauce 
move host the course which transmits the information on a packet as a course which has the shortest 
"distance" about a desired destination moving host. 

(10) By determining the average stable waiting time of the stage of holding the data about the 
frequency where the course memorized by said routing table changes, and the course memorized by 
said routing table, The stage which measures the stability of a course, and the stage of memorizing the 
stable waiting time of the measured course on a stable waiting time table, The routing method given in 
the above (9) which accesses on a stable waiting time table before a public announcement stage, 
delays the public announcement of the course which may change soon, and includes the stage which 
weakens change of the information in said routing table by that cause. 

(11) The routing method given in the above (10) which includes further the stage of performing 
weighting in the course stable waiting time measured by counting the newest measured value of the 
stable waiting time of the specific route which has a bigger load factor than an old phenomenon. 
[Effect of the Invention]The move computer group which can exchange data in accordance with the 
changing arbitrary interconnection courses at the arbitrary times can provide the data communication 
system which can give the course which can change data into the computer. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 

[Industrial Application]Generally this invention relates to details more about a wireless data 
communication system at link layer routing for move computers. 



[Translation done.] 
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* NOTICES * 
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PRIOR ART 



[Description of the Prior Art]The network protocol of various many is defined. For example, the 
International Business Machines (IBM) condominium ration established the System Network 
Architecture (SNA) which defines the specific protocol which enables the IBM computer and 
communication for the compatible computers. International Organization for Standardization (ISO) is 
the international organization which announced the standard for the open systems interconnection 
(OSI) architecture. The Defense Data Network (DDN) standard has established the standard for 
Internet Protocol (IP) which supports the interconnection of a local area network (LAN). IP defined the 
service provided for a user and specifies the mechanism required in order to support those services. 
This standard defined service required for an underlying protocol layer again, described the interface of 
a higher rank and a low rank, and has described the outline of execution environment service required 
for operation. 

[0003]A data link control protocol (TCP) is an offer transport protocol about the data communications 
between terminals with the high reliability of a connection basis in packet-switching computer LAN and 
an internetwork. IP and TCP are indispensable in order to use all the packet switching networks of the 
U.S. Department of Defense (DoD) which has a possibility of crossing the boundary of a network or a 
subnetwork, and connecting, or using connectivity. In such a network used for internetworking, network 
elements, such as a host, a front end, and a gateway, must carry out TCP/IP. 
[0004]IP is designed carry out interconnection of the packet switched communication LAN, and 
constitute an internetwork. IP transmits the block of the data called the Internet diagram from sauce 
to an address via the Internet. Sauce and an address are the hosts in either on the same subnetwork 
or connected LAN. A DDN standard specifies a host's IP. Since IP is defined by the DoD architecture 
model, it exists in an internetwork layer. Therefore, IP provides service for the protocol of the 
transport layer, and is based on service of a low rank network protocol. Various network access 
protocols exist in the low rank of IP, and an important radio-medium access protocol is especially 
contained in it, for example in an Ethernet protocol, an X.25 protocol, and this specification. 
[0005]Internet Protocol was developed under assumption that the user who had the Internet address 
peculiar original respectively specified is connected to a network in the fixed position. However, it is 
usually rather that a user generally moves to here and there [ network ] about the computer of 
portable [ which uses wireless protocols ], or a handheld computer rather than an exception. A problem 
arises in that how to use this type is contrary to the implicit premise of a design of Internet Protocol 
as that result. 

[0006]Unless a special premise is established about the position between computers now, there is no 
method of moving freely and enabling it to turn around the move computer which has a wireless data 
communication device, maintaining connection mutually. A certain move computer may often be able to 
exchange other two move computers and data for which data is directly unexchangeable in these very 
thing. As a result, when a user moves here and there in the interior of a room, the computer user in 
particular in a conference room may be unable to predict which computer of the associate can be 
made reliance, in order to maintain network connection. 

[0007]When the network layer address assigned to the host has no meaning about network topology, a 
problem arises about providing a move host with the optimal network layer routing. This problem arises 
because a host needs to provide sufficient information to have an identifier fixed even when a host 
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moves and make network layer routing realizable in a network layer simultaneously. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EFFECT OF THE INVENTION 

[Effect of the Invention]The move computer group which can exchange data in accordance with the 
changing arbitrary interconnection courses at the arbitrary times can provide the data communication 
system which can give the course which can change data into the computer. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention]Therefore, the move computer group which can exchange 
data in accordance with the arbitrary interconnection courses as for which the purpose of this 
invention changes at the arbitrary times, It is providing the data communication system which can give 
the course (if it can do two or more hop) which can exchange data for all those computers. 
[0009]The more concrete purpose of this invention is to provide the technique which can exchange 
data among two or more move computers in accordance with the course which always changes by 
using link layer routing without the help of a fixed station office. 



[Translation done.] 
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* NOTICES * 
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3.1n the drawings, any words are not translated. 



MEANS 

[Means for Solving the Problem]According to this invention, a method and a device for routing a packet 
between offices of a wireless data network are provided. A packet is transmitted between network 
offices using a routing table memorized in each network office. Each routing table memorized in each 
office provides a list of the office to each accessible offices, and a hop number required since each 
accessible office is arrived at. In order to maintain these tables in topology which changes dynamically, 
a link layer packet is transmitted from each office, and a table is updated. These link layer packets 
show a hop number required since an accessible office and this accessible office are arrived at from 
each office. 

[001 1]Routing information is announced publicly simultaneous transmissive communication or by 
multicasting periodically and in increment as change of topology detected in a link layer packet 
transmitted as a result of movement of an office within a network. In order to weaken change, 
information about frequency where a course changes is held. A decision which delays a public 
announcement of a course which changes soon based on this data, and weakens change of a routing 
table by it can be made. In order to prevent change between two link layer packets in which it 
interferes, a public announcement of a certain course is delayed. 



[Translation done.] 
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EXAMPLE 

[Example]If a drawing, especially drawing 1 are referred to here, the architecture figure of Defense 

Data Network (DDN) which illustrates a network protocol layer is shown. The top layer 11 is a session 
layer containing the various application protocol 111 and the application programs 112 and 113. In 
addition to it, there is usually the E-mail (e-mail) application program 114. These communicate with the 
transport layer 4, i.e., a layer, with a protocol peculiar to application. For example, the application 
protocol 111 communicates with the layer 4 via the characteristic mode 115, The application protocol 
112 communicates by the file transfer protocol (FTP) 116, an application program communicates with 
the Telnet protocol 117, and the e-mail application 114 communicates by Simple Mail Transfer 
Protocol (SMTP) 118. 

[0013]The layer 4, i.e., the transport layer, may be constituted from the data link control protocol 
(TCP) transport layer 12, and the layer 3, i.e., a network layer, comprises the Internet Protocol (IP) 
layer 13. The two layers 12 and 13 contain the TCP/IP protocol of the lot which shares a common 
name and address space. 

[0014]The link layer 14 2, i.e., a layer, comprises a link layer and a media-access-control (MAC) layer. 
Ethernet 141, DDN standard X.25 142, the wireless protocols 143, and various network access 
protocols containing the token ring 144 are contained in the link layer 14. Generally these are defined 
by the standard released by the standard organization. For example, Ethernet is defined by the IEEE 
(Institute of Electrical and Electronics Engineers) standard 802.3, and a token ring is defined by IEEE 
standard 802.5. 

[001 5] Finally, the layer 1 (not shown) is the physical layer. This layer is related to wiring, connection, 
and a transmission parameter including data coding. The layer of internetworking, and the detailed 
information on a protocol, E. Please refer to "Internetworking with TCP/IP written by Commer 
(Comer), Volume I:Principles, Protocols, and Architecture", and Prentice-Hall (1990). 
[0016]Although the same technique as the layer 3 may be used in accordance with the conventional 
routing technique, operation of the desirable example of this invention targets especially the portion 
identified as the link layer or the layer 2 of the architecture shown in drawing 1 . According to this 
invention, each mobile station needs to notify each of the present adjacent station publicly of the list 
of adjacent stations of itself. The entry in this list must announce publicly frequently enough that it 
changes dynamic considerably temporally, therefore all the move computers can always discover 
certainly other move computers of all the of that group. Each move computer agrees to relay data to 
another computer according to a demand. Thus, the move computer can exchange other move 
computers and data in a group, even when the target of data is not within the limits of direct 
communication. This method of sending data, using other computers as the halfway point is learned as 
routing.Routing was not applied to the above-mentioned problem about move computer systems by the 
link layer of the network protocol until now. Even if the notice in other move computers of which it is 
accessible from the specific computer in a group is performed by the link layer of a protocol according 
to this invention, therefore the protocol of the upper layer (for example, network layer) is in use, the 
method of this invention operates. The move computer group in a set constitutes a "network" new as 
a matter of fact, and does it so without management. The form of this communication is called "ad hoc 
(ad-hoc)" networking. 

[001 7]A move computer is used together with the "base station" which makes it possible to often 
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exchange the computer and data of the others which maintain network connection along with the cable 
backbone in a building. In this case, since it may be assumed that a base station always has a lot of 
electric power and the electric power supply may be severely restricted to it as for the move 
computer, a base station mainly takes over a routing function. A base station participates in link layer 
routing in the form where he leaves that a move computer has access in all the move computers of a 
base station within the limits to each base station. When a move computer is within the limits of a base 
station, a base station is notified publicly of direct continuation nature by the periodic simultaneous 
transmissive communication of the adjacent station list. A base station may not carry out carrying out 
the simultaneous transmissive communication of the list which mobile station can cooperate, either, in 
order to create a data exchange course between the move computers of a different cell. 
[0018]Since all the above-mentioned routing functions use link layer address specification technique 
(what is called "hardware address specification"), the above-mentioned method is almost applicable to 
the introductory equipment which uses a single physical media. The computer in a different network 
establishes and maintains the course for data exchange using network layer technique. The method of 
link layer routing written in this specification, Only in order to use it in the layer 3, it can also be made 
to suit by being able to use it together with such other techniques, or disregarding transmission of the 
protocol list of layers 3 in consideration of the address of the layer 3 instead of being an address of 
the layer 2 (namely, "hardware"). A single network-data course can be shown by a link layer, and two 
or more network-data courses can be processed by a network layer. The base station in a network 
facility has two or more responsibility of determining by which a required data path shall be established 
between a link layer and a network layer. When a base station is not included, a move computer uses 
chiefly link layer routing described on these specifications. 

[0019]AII the computers that carry out mutual operation in order to create a data path among these 
very thing are 1 time (.), for example to 1 time or several seconds in 1 second periodically. Or when the 
method of determining certainly is designed [ that new simultaneous transmissive communication is 
required after all and ], the simultaneous transmissive communication of the data requirement is 
carried out as it is needed. The data simultaneous transmissive communication by each move 
computer contains the routing table which has the following information at least about each address. 

- The link layer address of an address. 

- The number of hop (hop) required to reach an address. 

- The time stamp of information in which the stamp was carried out by the address from the first and 
which was received about the address. 

- ******** [ wanting an address to work as a default router ] (for example, an address is a base 
station). The transmitted routing table includes the hardware address of the move computer which 
transmits them by natural operation of link layer software. A routing table also contains again the time 
stamp created by the transmitting side. A specific move computer may also include the display which 
shows which base station has given one's service to each move computer within the same cell with the 
routing algorithm which is going to determine whether to be accessible or not. 

[0020]If a move computer receives such a routing table, the computer will begin to update the routing 
table of itself memorized locally. Each received path updates all the existing courses which show the 
same address and the following hop. A time stamp is replaced with a new time stamp, the increment of 
the hop number shown in each received path is carried out, and it is memorized. The hop number in 
alignment with the course to arbitrary computers is called "the distance (metric)" about the course. 
The address of the transmitting side of a routing table is memorized as an address of the following hop 
along the course to an address. (The last) Furthermore it met the course to an address, it is not 
necessary to memorize other addresses. A new entry is assigned to the address when the course 
entry corresponding to neither of the existing address (address, the following hop) pairs is received. 
Since it is related with the computer which emitted the routing table transmitted, the entry of a local 
routing table is created or updated, the distance about the entry is set to 1 and a computer is reached, 
needing only one hop is shown. In other words, these two computers (the transmitting side and the 
receiver of a routing table) are "adjacent stations." 

[0021]Each address has a limited number (few) of alternate routes specified with a different link layer 
address, respectively about the following hop in alignment with the alternate-routing course. Although 
the course which has an always more new time stamp as a standard for making a transmission decision 
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is chosen, it is not necessary to necessarily announce publicly (advertise). When an alternate route is 
otherwise possible, the course which has the shortest distance is memorized and other courses are 
forgotten. When it must choose between the alternate routes of the same distance, the course which 
has the newest time stamp is chosen. Since each move computer which transmits a local routing table 
carries out the stamp of each transmission with the local time value, almost all time stamps are 
emitted from a final destination. By the natural method spread by the routing table, a time stamp is 
chosen as each of other computer, and it can be determined that other computers of them maintain 
the routing entry about the move computer used as a starting point. When the move computer 
synchronizes, a time stamp is required only for one to the whole ad hoc community of a move 
computer. 

[0022]Having stated above was only about the method of spreading and memorizing required routing 
data as a matter of fact. Details of the actual method of operating a routing table locally and updating 
it are given later. Data is used by two methods, the object for input packets, and the object for output 
packets. Operation of link layer routing will be best understood, if it thinks that it is carried out by the 
link layer and the thin protocol layer which is inserted between network layer protocols ("layer 3" in 
the stratification network term of International Organization for Standardization (ISO)) in a certain 
case. That is, link layer routing is performed after arbitrary high level protocol operations before other 
link layer operations about an output packet. About an input packet, link layer routing operation of this 
specification is performed before other high level protocol operations on the contrary after other link 
layer operations (for example, inspection of framing and data integrity). 

[0023]About an output packet, link layer routing operation judges whether it is an adjoining computer, 
and a actual address when that is not right, The data which the link layer received is encapsulated and 
the new link layer header containing the packet type of a new destination address and the new layer 2 
(link layer) is built. A new address is an address of the following hop along the course to a actual 
address. A packet type is a number on which it has agreed generally for starting the link layer routing 
procedure indicated here. That is, various processings of a new routing demand are started by the 
same method as an address decomposition protocol (ARP) requiring or high level protocol processing 
being started. Although the data which the link layer routing module received will be wrapped in a new 
packet type and a new address, that will not be right, but a packet is transmitted by the normal 
operation of a link layer. 

[0024]If the packet which needs to be routed by such link layer operation at another address enters, 
the packet will be re-addressed by the following hop and will be sent to it. When the following hop is a 
actual address, a actual address and an actually required packet type are exposed by picking out the 
data of origin required for routing from a capsule, and discarding a capsule. When the following hop is 
not a actual address, except a packet type and a link layer header being changed into the address of 
the following hop with which the address on appearance met the course, it becomes remaining as it is 
and a checksum or a data integrity sign is updated if needed. In the computer which performs link layer 
routing in any case, activation of the protocol above a link layer is not carried out. 
[0025] Drawing 2 shows the ad hoc network 10 which has the both-directions radio link 50 and the 
move hosts MHT thru/or MH8. MH1 which moves to the position of the next door of MH7 and MH8 
from the position of the next door of MH2 as a dotted line shows is shown. By this invention, a packet 
can be routed without communication with the base station of the fixed wired network among the move 
hosts of the network 10. Information required in order to route a packet via the network 10 is included 
in the table (shown later) maintained by each move host. These tables are updated so that the 
topology from which the network 10 caused by a move host's movement changes continuously may be 
reflected. 

[0026]This whole concept is updating that routing table, when each move host is made to do the 
simultaneous transmissive communication of that routing table periodically and such simultaneous 
transmissive communication is received from an adjacent station corresponding to it. Thus, when each 
simultaneous transmissive communication is processed, all the move hosts build a perfect description 
of the present topology of the interconnection between all the move hosts who desire to establish an 
ad hoc network and who cooperate. The entry of each routing table is tagged with a time stamp, and 
the time stamp is used in order to solve some problems which accompany address vector algorithms, 
such as the Bellman Ford routing. Such an algorithm is efficient calculatively. To a desired address, a 
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course comes suddenly and the "best" distance is also chosen. "Distance is the number of hop 
over which a packet must usually jump before reaching an address. 

[0027]The course received in simultaneous transmissive communication is announced publicly by the 
receiver again, when carrying out the simultaneous transmissive communication of the routing 
information next, but. Since an input packet reaches an address and hop (namely, hop from the 
transmitting side to a receiver) is needed once again, a receiver adds increment to distance, before 
announcing a course publicly. 

[0028]One of the most important parameters that should be chosen is the time of the interval which 
carries out the simultaneous transmissive communication of the routing information packet. However, if 
a move host receives the channel information corrected on new channel information or parenchyma, 
retransmission of the new information will be carried out immediately, and spread of the quickest 
routing information among all the move hosts who cooperate will be attained. This instant re- 
simultaneous transmissive communication introduces the new requirements that a protocol must 
converge as soon as possible, a move host's movement — simultaneous transmissive communication - 
- oh, it will become a miserable thing, if ** happens and the usability of a radio medium falls. 
[0029]A move host produces a destructive link, when moving to some places. A destructive link is 
expressed with an "infinite" (namely, bigger any value than maximum allowable distance) distance. 
When the link to the following hop is destroyed, an infinite distance is immediately assigned to all the 
courses which pass along the following hop, and the updated time stamp is assigned. Since it is 
considered that this is a substantial course change, in the routing information packet of simultaneous 
transmissive communication, such a correction course is indicated immediately. Construction of the 
information for describing a destructive link is in the only situation where a time stamp is created by 
arbitrary move hosts other than a destination moving host. When the move computer synchronizes, 
only one time stamp is required. The number of the time stamps created in order to be defined as the 
time stamp defined by the move host who is a source of release becoming even number and to show 
an infinite distance is odd. Thus, the time stamp of arbitrary "real numbers" replaces an infinite 
distance. 

[0030]Probably in a very large move host group, adjustment is performed at the time in the intervals of 
the simultaneous transmissive communication of a routing information packet. Two types are defined in 
order to reduce the quantity of the information carried by these packets. One side is called a "total 
dump" and carries all the usable routing information. The type of another side is called an "increment 
type" and carries only the information which changed after the last total dump. The renewal of 
increment type routing is settled in one network protocol data unit (NPDU) by design. Also in the case 
of a comparatively small move host group, probably, two or more NPDU(s) are needed for a total dump. 
When a move host's movement does not take place, a total dump can be transmitted comparatively 
rarely. If movement becomes frequent and the size of increment approaches the size of NPDU, 
scheduling of the total dump (the following increment decreases like) can be carried out. 
[0031]If a move host receives new routing information (with the above-mentioned increment type 
packet usually), the information is beforehand compared with available information from a front routing 
information packet. The course which has a newer time stamp is used. The course which has an old 
time stamp is canceled. When the course which has the same time stamp as the existing course has a 
"better" distance, the course is chosen, and an existing path is canceled, or it memorizes as a thing 
not desirable [ so ]. The increment of the distance of the course chosen from the newly received 
simultaneous transmissive communication information is carried out only one hop, respectively. 
Scheduling of the newly recorded course or the course which shows the improved distance is carried 
out so that the present move host's adjacent station may be notified publicly immediately. 
[0032]The timing skew between various move hosts is expected. Even when a certain amount of 
regularity is expected, it is considered somewhat that the period in the intervals of the simultaneous 
transmissive communication of the routing information by a move host is an asynchronous 
phenomenon. In the agent group transmitted independently such, in order to update a course, some 
change may occur by using the above-mentioned procedure. Even when a destination moving host 
does not move, the problem that a specific move host receives new routing information by the pattern 
which coheres and to which the course to another following hop is changed from a certain following 
hop may arise. This is because there are what has two courses, i.e., a late time stamp, and a thing 
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which has a better distance about the new course which should be chosen. Although it is imagined that 
a move host receives two courses to the same address of having an always more new time stamp from 
the next (passing a different adjacent station) to the next the course of a bad distance is always 
acquired at first. If not careful, this will cause the continuation burst of new course transmission for 
every time stamp new from the address. A new distance is spread to all the near move hosts, 
respectively, and the adjacent station spreads it to the adjacent station further, and it continues like 
the following. 

[0033]The solution by the desirable example of this invention is that the public announcement of such 
a course is delayed, when a move host can judge, if the course which has a better distance is likely to 
appear soon. Although it must be usable in the course which has a late time stamp, unless it is a 
course to the address which was not able to reach before, it is not necessary to announce publicly 
immediately, therefore, it is for using the routing table held by each move host in those with two, and 
the method of one using it in forward packets, and another side is announced publicly via an increment 
type (and — all) routing information packet. In order that arrival of the routing information which shows 
a better distance may judge near probability, a move host has to hold the history of the length which a 
specific course generally continues, before being updated by better distance. 

[0034]Even if all the above-mentioned procedures are performed by which of the network layer (layer 
3) of a protocol stack, and a link layer (layer 2), they are effective. Therefore, transmission can be 
carried out in the layer 2 with packet simultaneous transmissive communication to provide the ad hoc 
network of the move host who can communicate using some possible pro Kotor of the layer 3. In 
service of two corner points which did not carry out pro Kotor of the same layer 3 as a middle move 
host thereby, for example, a middle move host can transmit a packet now. 

[0035]The address memorized by the routing table corresponds to the layer in which this ad hoc 
network protocol is carried out. That is, the operation in the layer 3 uses the network layer address 
and destination address for the following hop, and the operation in the layer 2 uses the media-access- 
control (MAC) address of the layer 2. 

[0036]However, new requirements will be introduced if a MAC Address is used for a transfer table. 
Although layer 3 network protocol realizes communication based on three network addresses to have 
been troubled, the method of decomposing these layer three addresses into a MAC Address must be 
provided. Otherwise, the address decomposition mechanism from which a large number differ is 
established, and when using the decomposition mechanism, the loss of bandwidth corresponding in a 
radio medium will always be accepted. This is important and this is because such a mechanism will 
need the simultaneous transmissive communication and retransmission simultaneous transmissive 
communication by all the move hosts of an ad hoc network. All address solutions look like the bad 
condition in network standard operation. Therefore, if special attention is not paid, does every activity 
user understand it clearly? 

[0037]The solution by this invention is including layer 3 protocol information about the operation in the 
layer 2 in addition to the routing information of the layer 2. Each move host who announces publicly 
whether each destination host supports the protocol of layer 3 throat, and announces the reachability 
to an address publicly will include the information about layer 3 protocol supported by an address other 
than the public announcement. What is necessary is to transmit this information, only when it changes, 
and it rarely happens. This information will be transmitted as a part of each "total-dump." Since each 
move host can support layer 3 protocol [ some (or large number) ], the length of this list must be 
variable. 

[0038]The structure of the course entry in the internal transfer table maintained by each move host in 
the network 10 shown in drawing 2 is shown in Table 1. 
[0039] 
[Table 1] 

destination address protocol dependence size — hop [ next ] address Protocol dependence size 
distance Integer time stamp without numerals ; from an address — integer installation time without 
numerals Device dependence (for example, 32 bits) 

Pointer to stability data Pointer to device dependence protocol data Only device dependence and layer 
2[0040]For example, the move host 4 in drawing 1 is examined. Each move host's address is expressed 
with MHX, and it is assumed that all the move hosts are supported by Internet Protocol (IP). It is 
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assumed that all the time stamps are furthermore shown by TNNN.MHX. This MHX specifies the 
computer which created the time stamp, and TNNN is a value of time. Before the move host 1 moves 
from the move host 2, it is assumed that other move hosts of all the have an entry which has the time 
stamp TNNN MHX. At this time, the internal transfer table in MH4 is as follows (I would like to be 
minded by that a line corresponds to various move hosts and a sequence deals with the data described 
with said structure). 
[0041] 
[Table 2] 

address The following hop Distance time stamp introduction . flag . Stable data protocol data MH1 MH2 2 
T406_MH1 T001_MH4 PTR1_MH1 PTR2_MH1MH2 MH2 1 T128_MH2 T001_MH4 PTR1JVIH2 
PTR2 MH2MH3 MH2 2 T564.MH3 T001_MH4 PTR1_MH3 PTR2.MH3MH4 MH4 0 T710_MH4 T001.MH4 
PTR1_MH4 PTR2JVIH4MH5 MH6 2 T392.MH5 T002_MH4 PTR1_MH5. PTR2.MH5MH6 MH6 1 T076JVIH6. 
T001JVIH4 PTR1.MH6 PTR2_MH6MH7 MH6 2 T128JVIH7 T002_~MH4 PTR1_MH7 PTR2.MH7MH8 MH6 3 
T050.MH8 T002.MH4 PTR1.MH8 PTR2_MH8[0042]From now on, since the installation time of almost all 
computers is almost the same, all the computers will be presumed for the almost same time to have 
come usable for MH4, for example. Since unit position has even time, all the time stamp fields are 
presumed that one link between computers was not destroyed, either. Since there is no course to the 
specific destination which is likely to replace or compete in other courses in dra win g 1 , all PTR1 MHX 
serves as a pointer to null structure. All protocol-data pointers point out the structure of having the 
following formats, protocol ID=IP, protocol address length =4 byte, and protocol address = 
[MHX.Net.addr.ess] — here, MH1.Net.addr.ess, It is 4 bytes of IP address about MH1 displayed in a 
standard Internet4 octet form. 

[0043]Table 3 shows the structure of the course entry in the route table announced publicly. 

[0044] 

[Table 3] 

destination address Protocol dependence size distance Integer time stamp without numerals ; from an 
address — an integer without numerals — size of the next layer three address 8 bits and 8 bits of 
protocol ID of the next address which is not already at the time of 0 — address of the layer 3 following 
protocol[0045]The last item appears, only when the ad hoc algorithm operates in the layer 2. Since all 
the public announcements are suggested the following hop, it is not necessary to list. It is assumed 
that operation is performed in the layer 2, and a move host has address X:X:X:X:X:X, therefore a move 
host has MAC Address 1:1:1:1:1:1 (the standard format showed). Furthermore, it is assumed that IP is 
shown as what has protocol ID7 of the layer 3. Corresponding to it, it is assumed that the move host's 
MHX Internet address is expressed as X.X.X.X. Then, in the above-mentioned situation, the course 
announced publicly is expressed as follows. 
[0046] 
[Table 4] 

Address Distance Time stamp Length ID. Layer three address length 1:1:1:1:1:1 2 T406.MH1 4 7 1.1.1.1 
02:2:2:2:2:2 1 T128JVIH2 4 7 2.2.2.2 03:3:3:3:3:3 2 T564.MH3 4 7 3. 3.3.3 04:4:4:4:4:4 0 T710.MH4 4 7 
4.4.4.4 05:5:5:5:5:5 2 T392.MH5 4 7 5.5.5.5 06:6:6:6:6:6 1 T076.MH6 4 7 6.6.6.6 07:7:7:7. :7:7 2 T128.MH7 
4 7 7.7.7.7 08:8:8:8:8:8 3 T050_MH8 4 7 8.8.8.8 0[0047]Here, the move host 1 moves around the move 
hosts 5 and 7, and it is assumed that it separated from other move hosts (especially move host 2). The 
new internal transfer table in the move host 4 is as follows. 
[0048] 
[Table 5] 

address The following hop Distance time stamp introduction . flag . Stable data protocol data MH1 MH6 3 
T516.MH1 T810_MH4 M PTR1_MH1 PTR2_MH1MH2 MH2 1 T238.MH2 T001_MH4 PTR1.MH2 
PTR2.MH2MH3 MH2 2 T674.MH 3 T001_MH4 PTR1_MH3. PTR2.MH3MH4 MH4 0 T820.MH4. T001.MH4 
PTR1.MH4 PTR2_MH4MH5 MH6 2 T502_MH5 T002.MH4 PTR1_MH5 PTR2.MH5MH6 MH6 1 T186.MH6 
T001.MH4 PTR1.MH6. PTR2.MH6MH7 MH6 2 T238_MH7 T002_MH4 PTR1.MH7 PTR2_MH7MH8 MH6 3 
T160_MH8 T002_MH4 PTR1.MH8 PTR2_MH8[0049]Although only the entry of MM shows a new 
distance, many new time stamp entries are received at the time of a between. That is, the first entry 
must be announced publicly in renewal of the increment routing information which will happen 
continuously by the time it has the flag M (M of the distance Metric) and the following total dump 
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arises. When the move host 1 moved around the move hosts 5 and 7, the renewal of instancy of 
increment type routing information was started. The simultaneous transmissive communication of this 
was carried out to the move host 6 after that. The move host 6 judged that important and new routing 
information was received, and updating was started the instancy which carries the new routing 
information about the move host 1 to the move host 4. When the move host 4 receives this 
information, he will do the simultaneous transmissive communication of it at all the intervals to the 
total dump of the following routing information. In the move host 4, the renewal of increment type 
public announcement routing has the following forms. 
[0050] 
[Table 6] 

address distance . Time stamp 4 4 4 4 4 4 0 T820.MH41 111113 T516.MH12 2 2 2 2 2 1 
T238 MH23 3 3 3 3 3 2 T674JVIH35 5 5 5 5 5 2 T502JVIH56 6 6 6 6 6 1 T186.MH67 7 7 7 7 7 2 
T238.MH78 8 88 8 8 3 T160_MH8 [0051]In this public announcement, since the move host 4 is 
announcing publicly, the information about the move host 4 becomes the beginning. Since it is only one 
thing that has an important path change which has influence since the move host 1 has a low address 
not but, the information about the move host 1 becomes the next. The whole renewal of increment 
type routing has the following forms. 
[0052] 
[Table 7] 

Transmitted data Course in which the course time stamp in which the route distance by which the 
protocol availability information on a "local station address" and distance ** 0 horizon 3 was changed 
was changed was changed [0053]There is no move host who changed layer 3 protocol structure in this 
example. Since there was a computer in a new position, the routing information was changed. All the 
computers transmitted a new time stamp to the newest. When there are too many updated time 
stamps and they are not settled in a single packet, only the settled time stamp is transmitted. These 
are chosen in order to transmit impartially covering some increment renewal intervals. 
[0054]Such a format is not required for transmission of all the routing information packets. A required 
number of packets are used and all usable (including required layer three address information) 
information is transmitted. 

[0055]In order to process operation of some of time dependency within an ad hoc network protocol, a 
standard event list structure must be maintained. The example of a node may be as follows. 

[0056] 
[Table 8] 

Event time phenomenon discernment phenomenon data (pointer to a course entry) 
[0057]An event list is inspected when the clock of a computer carries out a clocking. When the first 
node expires, a phenomenon node is pulled out from a list, the discernment used in order to call 
correction procedure, and the phenomenon data handed over as an argument to a phenomenon 
manipulation routine. 

[0058]The following explanation explains the directions at the time of preventing change of a routing 
table entry about the waiting waiting time table for stability. Since the renewal of a course is chosen in 
accordance with the following standards, a general problem produces it. 

- When a time stamp is newer, the course is always preferred. 

- Otherwise, although a time stamp is the same, the course is preferred when distance is better 
(short). 

In order to understand a problem, it is assumed that the move host received in the order which made a 
mistake in two courses of having a discernment time stamp. That is, it is assumed that the move host 
4 receives the following hop of a long distance by the beginning, and gets another following hop of 
distance with a time stamp short similarly just after that. This is not so regular, and when there are 
many move hosts who transmit updating, it may happen. Instead, when the move host is completely 
operating independently with a remarkably different transmission interval, corresponding to it, this 
situation may happen by fewer hosts. Anyway, in draw ing 3, although both are connected to common 
address MH9, other move hosts assume that there is sufficient move host to cause this problem into 
two separate move host groups which are not common. It is assumed that all the move hosts are 
transmitting updating every about 15 seconds, move host MH2 has a course of 12 hop to MH9, and 
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move host MH6 has a course of 1 1 hop to MH9. It is assumed that the renewal of the routing 
information from MH2 reaches MH4 about 10 seconds ago rather than renewal of the routing 
information from MH6. This is performed whenever a new time stamp is published from move host MH9. 
So that it may happen, when not settled in renewal of the increment packet with all the single hosts 
which has too many hosts who have the new renewal of a time stamp actual, for example, A time lag 
can become severe when the arbitrary move hosts of the group II begin to publish the renewal of a 
time stamp with two or more increment type renewal intervals. Generally, it is expected that the 
difference of the updating delivery in drawing 3 becomes severe, so that a hop number becomes large. 
[0059]Stable waiting time data is memorized on the table which is specified by the first two fields and 
which has the following forms. 
[0060] 
[Table 9] 

The destination address following hop address last stable waiting time average stable waiting time 
[0061]It is assumed that renewal of new routing information reaches the move host 4. The time stamp 
of a new entry is the same as the time stamp in the entry used now, and a newer entry has a worse 
(that is, longer) distance. Then, if the move host 4 does not use a new entry when he makes the next 
transmission decision, he learns, and he is **. However, the move host 4 can investigate the stable 
waiting time table of the course, in order to decide for which it waits before not announcing a new 
course publicly immediately and announcing it publicly. Average stable waiting time is used for this 
determination. For example, before announcing a course publicly, the move host 4 can determine to be 
delayed (average stable waiting time *2). 

[0062]This is a dramatically useful thing. It is because this bad result will probably be repeated 
whenever that result will spread via a network and renewal of the time stamp of move host MH9 will 
spread via an ad hoc network, if a course with an unstable possibility is announced publicly 
immediately. On the other hand, when the link which goes via move host MH6 breaks truly, the course 
which goes via MH2 should be announced publicly immediately. In order to attain this, when move host 
MH4 has a history of change, link destruction should be enough detected early so that the middle host 
in the group II may discover a problem and the renewal of increment which shows an infinite distance 
about the course along the course to move host MH9 and by which the trigger was carried out may be 
started. That is, it seems that the problem has other effects which govern enough time path update 
patterns to make powerless the mechanism in which change is avoided when a problem similar to 
change of renewal of routing which took place before appears. The course which has an infinite 
distance must be immediately announced publicly by definition. 

[0063]In order to bias a damping mechanism in favor of the newest phenomenon, the newest measured 
value of the stable waiting time of a specific route must be counted by a bigger load factor than old 
measured value. And before it is considered by the important thing truly that a course is a stable state, 
the parameter with which which shows whether it must be a stable state must be chosen as it. This 
will specify the maximum of stable waiting time of one pair of addresses (an address, the following hop) 
in a stable waiting time table after all. A course more stable than the course which has this maximum 
causes updating by which the trigger was carried out to the case where it is replaced in another course 
which has the following hop or distance from which it differs. 

[0064]Although the way link layer software carries out routing table management is common 
knowledge, some details are shown about an embodiment specific for explanation. This table itself is an 
array of the fixed size entry often statically assigned by the data memorized in the data memory of an^ 
operating system so that that might be right. Each entry has an integer field which specifies the "next" 
entry, and, thereby, becomes like access of the list which access to the routing table of the normal 
mode twisted and (it is an everyday occurrence when it is the array the size was statically decided to 
be) linked to linear search. Each destination node can have at most three alternate route. These 
courses carry out an optimal path first, and are memorized as three continuous elements of a list. 
When the shown optimal path goes wrong or it is judged that the data is out of condition, the following 
course "being promoted (promoted)" actually. 

[0065]When the new renewal of routing is thought that updating is applied to a table from an "adjacent 
station" between said, processing for deleting an entry out of condition is also performed. An entry out 
of condition is defined as the entry to which updating was not applied within the update period of latest 
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23. Since it is expected that each adjacent station sends updating periodically, if updating is not 
received for a while, a receiver may judge that a corresponding computer is not an adjacent station any 
longer. If it happens, every course which uses the computer as following hop will be deleted including 
the course which shows the computer as a actual address (once contiguity). When there are many 
update periods generated before an entry is determined, the number of routing entries out of condition 
will increase, but a transmission error also increases. Although a transmission error is being often in 
the case of many radio embodiments, a possibility of generating also when using a CSMA type 
simultaneous transmissive communication medium is high. When a link breaks, scheduling of the course 
of an infinite distance should be carried out to the course depending on the link and its link. 

[0066]A time-out procedure when judged with data of drawing 4 being out of condition is shown. First, 

with the functional block 40, a course entry is obtained from event list data, and, subsequently a 
course is deleted from an internal table with the functional block 41. An infinite distance is inserted in 
the table of the course announced publicly with the functional block 42, and then the examination for 
which the address judges whether it is the following hop of other addresses by the judgment blocks 43 
is done. When that is right, it is the functional block 44 and the course of an infinite distance is 
announced publicly to the address which cannot be reached now. As shown in drawing 5 , 
"ADVERTISE" phenomenon processing includes the processing which inserts the course specified as 
the route list announced publicly with the functional block 45, and the processing which subsequently 
sets an INCREMENTAL flag with the functional block 46. Simultaneously, a SHOWN YET flag is reset. 
The course inserted will show a distance infinite to an address. 

C0067] Drawing 6 shows the logic of renewal transmission of an increment type from a move host. This 
processing begins from the functional block 47, and change of protocol availability is inserted. 
Subsequently, a public announcement route list is scanned with the functional block 48, FLAGS and 
SHOWN YET are 0 in the judgment blocks 49, or an inspection is conducted. If this condition is suited, 
with the functional block 50, that course will be inserted and a flag will be set Next, an examination is 
done by the judgment blocks 51 and it is judged whether an output packet is too full. When too full, 
before processing finishes, scheduling of the total dump is carried out with the functional block 52, 
when that is not right, it returns to the functional block 48 and a public announcement route list is 
scanned. 

[0068]Even if a public announcement route list is scanned, an examination is done by the judgment 
blocks 53 and it is judged whether FLAGS and INCREMENTAL are 0. When it is 0, processing returns 
to the functional block 48, and when that is not right, the course is inserted with the functional block 
54. An examination is done by the judgment blocks 55 and it is judged whether output PAKKETO is too 
full. Scheduling of the total dump is carried out with the functional block 52, when too full, when that is 
not right, a public announcement route list is again scanned with the functional block 56, but it begins 
from LAST ADVTIMESTAMP at this time. When a public announcement route list is scanned, an 
examination is done by the judgment blocks 57 and it is judged whether FLAGS and NEW TIMESTAMP 
are 0. When it is not 0, a course is inserted with the functional block 58, an examination is done by the 
judgment blocks 59, and it is judged whether an output packet is too full. When too full, it is set to the 
last course in which LAST ADV TIMESTAMP was shown by the functional block 60, and when that is 
not right, LAST ADV TIMESTAMP is set to zero with the functional block 61, and processing is 
completed. 

[0069]Drawing 7 shows the logic of total-dump transmission from a move host. First, an examination is 
done by the judgment blocks 62, and it is judged whether any course is shown. When not shown, before 
processing finishes, it is the functional block 63, and increment transmission is performed and 
scheduling of the total dump is carried out again. When that is not right, it is the functional block 64 
and all usable protocols are inserted according to the specified table format. Next, the "FLAGS" field 
where all public announcement courses are inserted with the functional block 65 according to the form 
of a table is deleted. Finally, with the functional block 66, increment is reset in all the public 
announcement courses, and processing is completed. 

[0070] Drawing 8 shows the logic of the total-dump processing at the time of reception. Input data is 
first scanned with the functional block 67, and a course is new in whether a time stamp is new at the 
judgment blocks 68 at the judgment blocks 69, or it is judged whether it has a new distance and 
whether one of protocols were changed by the judgment blocks 70 again. When a time stamp is new, it 
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is the functional block 71, and the present value is put on the inner path appointed table, scheduling of 
the timeout phenomenon is carried out again, and new timeout is marked in a table. Next, with the 
functional block 72, measurement of the stable waiting time of the course is started, and processing is 
completed. On the other hand, a course is new, or when it has a new distance, it is the functional block 
73 and scheduling of the error activity is carried out. Subsequently, with the functional block 74, stable 
waiting time is updated and processing is completed. On the other hand, when one of protocols change, 
layer 3 suitable activity is changed for example, using ARP table management with the functional block 
75. 

[0071] Drawing 9 shows the increment type update process at the time of reception. . [ whether input 
data was scanned with the functional block 76, and protocol availability was changed by the judgment 
blocks 77, and ] It is judged whether a time stamp is the same at the judgment blocks 80 in whether a 
time stamp is old in whether a course is new at the judgment blocks 78 at the judgment blocks 79, and 
distance is shorter. When protocol availability is changing, suitable layer 3 manipulation routine is called 
with the functional block 81, and it progresses to the judgment blocks 78. When a course is new, 
scheduling of the renewal of output increment is carried out with the functional block 82, and 
processing is completed. When a time stamp is old, an examination is further done by the judgment 
blocks 83, and a course judges whether it has an infinite distance. When a course does not have an 
infinite distance, it is canceled with the functional block 84 and processing is completed. When a 
course has an infinite distance, a SHOWN YET flag is reset with the functional block 85, and processing 
is completed. When a time stamp is the same and distance is shorter, the present stable waiting time is 
updated with the functional block 86, and it is first put into an entry new on a public announcement list 
with the functional block 87. Next, with the functional block 88, a SHOWN YET flag is reset, increment 
is set, a related "ADVERTISE" phenomenon is deleted, and processing is completed. It returns to the 
judgment blocks 80, when a result is denial, it progresses to the functional block 89, and the course 
entry in an internal table is used, and timeout is reset. Next, with the functional block 90, scheduling of 
the recovery is carried out after the present evaluation of stable waiting time, and processing is 
completed. 

[0072]After stable waiting time passes over drawing 10 , it shows the flow chart for inserting a course 
in a public announcement course. This processing will start, if the recovery timer set with the 
functional block 90 of drawing 9 sounds with the functional block 101. If this happens, it will be judged 
whether it is the same as the course on which the examination was done by the judgment blocks 102 
and which was notified publicly of the established course. When the same, it is not necessary to 
perform anything and processing is ended. However, when it differs, before SHOWN YET is reset with 
the functional block 103 and processing finishes, scheduling of the following renewal of increment is 
carried out with the functional block 104. 

[0073]There is a data field of the addition transmitted as a part of each entry in the routing table by 
which simultaneous transmissive communication is carried out by each computer (a mobile station or a 
base station) which involves besides the above. These fields are decided with other protocols for which 
it depends on operation of a high level protocol or a link layer, for example. For example, in order to 
enable right ARP operation, each routing table entry may also have to include the Internet Protocol 
(IP) address corresponding to a destination address. When using a routing function for an adjacent 
station, this is performed in order to make a middle computer usable, and publishes "Proxy ARP" 
instead of routing of ARP simultaneous transmissive communication. 

[0074]The false C code which is used in order to attain an ad hoc network among the move hosts who 

cooperate and which describes various procedures is listed below. 

[0075] 
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struct forwarding route entry{ 
address t destination; 

address t next hop; 
value t metric; 
value t settling time; 
value t install time; 
protocol list; 
f 1 ags ; 

} 

/* 

This table is initialized so that the data about the move host who performs these procedures may 
always be included. 

* /struct advertised, route, entrytaddress t destination; value t metric; proto ptr protocol list;struct 
advertised route entry *advertised route table {= myaddress, 0,my protocol list};struct protocol list 
{value t protocol type; value t address size; u charD Iayer3 address ;}/** each move host has to 
maintain two tables of a course entry. 

* - Course *//** each move host used for the course entry ^transmission announced publicly has to 
maintain the phenomenon Li * strike which has a node about various kinds of possible timeout 
phenomena. The possible phenomenon is as follows. 

* * which times out - routing table entry - In order to avoid change which may take place, course * to 
the public announcement table by which the public announcement was delayed is added. 

* carry out the simultaneous transmissive communication of the - public announcement periodically 
(an increment type — or — all). 

*/Timeout(){get event from listO; switch (event type) case ROUTE TIMEOUT: bad route=event type- 
>routeif; (.) bad route->metric=1 / * ****, */ for (route.) from which the adjacent station died =. first; . 
For all the courses in a /* table. It attaches and is */){if route->next hop = bad route){rOute->metric = 
INFINITE METRIC; route->flags = METRIC CHANGED;route->timestamp. | =1;} bad route->flags.} 
I=METRIC CHANGED bad. route->metric=INFINITE. METRIC;, bad route->timestampl=1 ; . /*. */ do 
incremntalO; break; case ADD ADVERTISEMENT: route->flags l=CHANGED; break; case DO 
ADVERTISEMENTS (.) which carried out the increment only of 1 full dump scheduleddo full dump();else 
do incrementalO; break;}}struct settling time table{address t de stination; time t settling, time;, value t 
number of next hops; addr list next hop list;}struct next hop list{address t next hop; list ptr *next hop 
list;}, do full dump(){get empty. NPDUQfor; (.) A /* public announcement Each course */) {copy route 
into NPDUO if (NPDU full) (transmit NPDUO; get empty NPDUO;} route->flags &= /* change in the 
routing table carried out. A bit. */NOT (CHANGED.) to reset I CHANGED PROTOCOL I CHANGED 
METRIC;} A */ schedule full dump(USUAL PERIOD);}/** incremental dump to be taken notice of by 
that local station data was automatically contained by the /* above, Some following portions are piled 
up. 

* The entry about - transmitting station (namely, this move host). 

* - Entry about move host * which corrected a new move host or layer 3 protocol availability 
information. 

* The entry about the new move host by whom - routing information was changed on parenchyma. 

* ~ Entry only reflecting a new time stamp. 

* An increment packet is restrained so that it may fit only in one layer 3 packet (network protocol data 
YU * knitting). The place * ** too much important change is to report must carry out scheduling of the 
total dump, renewal of a time stamp — * — pursuing the renewal of a time stamp reported at the end, 
when too large to report — * next time — and it starts. 

* /do incremental dump(){get empty NPDUQ; the new time stamp of a local station is transmitted to 
the /* beginning. Distance 0*/ if (.) route to myself->timestamp. & 0x00000001! =0 printf. 
("unexpected internal time stamp error**r**n"); route to myself->timestamp = route to myself +2;copy 
route into NPDU(route to myself) for 0 route=first;. Each course */) if (route->flags & PROTOCOL 
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CHANGED) copy route into NPDU(route) if (NPDU full) (schedule full dumpOn a /* public 
announcement routing table IMMEDIATE;, each course */in a printf (Unexpectedly full incremental!¥n"); 
transmit NPDUO; get empty NPDUO;}} for (route=first;/* public announcement routing table {. if (route- 
>flags & ALREADY DONE) continue; /*. This above already. Shown */ if (route->flags & METRIC 
CHANGED) copy route into NPDU(route) if (NPDU full) (schedule full dump(IMMEDIATE);. printfCnot 
expecting all the increment incremental!**n"); for (route=last timestamp shown;.) transmit NPDUO; get 
empty NPDUO;}} /* */{if (route->flags.) & ALREADY DONE continue; . This by the /* above already. 
Shown */ if (route->flags & TIMESTAMP CHANGED) {copy route into NPDU(route) last timestamp 
shown = route;} if (NPDU full) (.) break; */} which stops construction of a /* increment packet If a 
transmit NPDUO;}/** move host receives routing information from one of adjacent stations,} It is 
[ whether each * course entry of a packet is investigated and the inner path appointed table is 
updated, and ] ****** * **. when an input packet is a total dump, different information on parenchyma 
is usually expected — * — there is nothing, the case where it has a but more short distance in which 
newness is equivalent when newer — * — a new course is accepted. 

* When * input route is accepted based on the standard of a newer time stamp, determine [ whether * 
and a new course are announced publicly and ]. It depends for this determination on history * of the 
past of the course acquired from the transmitting side (namely, the following hop) of the packet about 
specific address move Hoss * TO. 

* * to be taken notice of by that only 1 must carry out the increment of the distance the course which 
passes along * next hop was indicated to be about the input * courses in which only one hop is more 
arbitrary than the course to the following hop since it reflects becoming long (since it is the hop from 
this move host to following hop *). 

Each entry in a */process incoming route update(){must schedule incremental = FALSE; for (new 
route=packet data; /* packet. */{old route = find(new route, route table); new route->metric =new 
route->metric +1; if (new route-> to perform timestamp > old route->timestamp) {new route->timeout 
= calculate timeout(new route); replace (old routej new route);, route table); delete timeout event (old 
route); schedule timeout event (new route); if (new route~> type & CHANGED PROTOCOL){must 
schedule incremental = TRUE; new route->flags l=CHANGED PROTOCOL; new route-> install time = 
current timeO;} else if ((new route->type & CHANGED METRIC) II (new route->metric <old route- 
metric { must schedule incremental = TRUE; new route->flags l=CHANGED METRIC; new route-> 
install time ^current timeO;} else if (new route->metric >= old route->metric) {stable time = check 
settling time Onewroute if (0 =stable.) time /* — it. */ new route->f!agsl= CHANGED; else enter 
event list(new route, stable time,ADD ADVERTISEMENT);}} else if ((new routeto announce publicly - 
>timestamp == old route->timestamp&& (new route->metric < old route-» metric)) {enter settling time 
data (old route, new route); new route->timeout = calculate timeout(new route);, replace (oldroute, new 
route, route table); delete timeout event (old route); schedule timeout event (new route);, new route- 
>flags l=CHANGED METRIC; new route->install time = current timeO;}} if (must schedule incremental) 
{schedule incremental(IMMEDIATE); . if (incoming packet->packet type =FULL DUMP) In order to 
weaken printf;("Full dump has new, unreported data!¥r¥n")}}/** change, The data about the frequency 
of course change is held. Although a course public announcement is received in a certain situation by 
the specific move host who has * and the same time stamp, it is possible that receive by an "order * 
foreword blank", namely, two courses of having the same time stamp short * Are more, and distance is 
reached first. 

* Last stability waiting time * average stability waiting time *2 ** data is held. 

* Average stable waiting time ** * Obtains those results, and a pre- average is increased 16 times, 
and the present value is doubled, and it is calculated by dividing it by 18, This is effective in few * 
Using the newest result and giving big dignity to it rather than 16 front results. 

* /enter settling time, (new route, old route) {route, data = find (.) new. route->destination, old route- 
>next hop, settling time table); settling time = (16* route data->settling time) + 2* (current time. () - 
old route->install time); settling time = settling time ¥ 18;}check settling time (new route){route data = 
find (new route, settling time table); settling time data =route data~>settling time; if (settling time data 
== NULDreturn Oif; (.) settling time data > MAXIMUM DELAYreturn 0;else ret. urn (settling time data); 
[0076]Although this invention was explained based on one desirable example, it will be understood by 
the person skilled in the art that this invention can be corrected and carried out by the meaning of an 
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attached claim and within the limits. The new routing algorithm of this invention is developed in order 
to enable creation of the "ad hoc network" especially needed for operation of a move computer most 
dramatically. However, operation of this routing algorithm itself and an "ad hoc network" can be 
advantageously used also in the situation where a move computer is not included. For example, this 
routing algorithm is applicable to the situation of needing few (comparing with a link condition routing 
algorithm) memory requirements. Operation of an "ad hoc network" is applicable not only to a radio 
move computer but a cable move computer. Therefore, generally, this invention provides the new order 
routing algorithm of an address, and it is compensated with this algorithm by the technique which 
weakens change. 

[0077]As a conclusion, the following matters are indicated about the composition of this invention. 
[0078](D Between two move hosts combined with the ad hoc network which comprises two or more 
move hosts who do not have a fixed position although it has a peculiar network address, respectively, 
In [ are the method of routing the information on a packet, and ] each move host, The stage of 
memorizing a routing table including the "distance" defined as a hop number from a sauce move host 
to a destination moving host, With the stage which announces a course publicly when the move host 
does periodically the simultaneous transmissive communication of the routing table memorized by each 
move host, and the time stamp emitted from the destination moving host. The stage which tags the 
entry of each routing table, and the stage which updates the routing table memorized by the move host 
for every destination moving host based on the simultaneous transmissive communication received 
from other move hosts, A method including the stage which chooses the course for transmitting the 
information on a packet from a sauce move host as the stage which carries out retransmission of the 
new routing information which each move host received from the contiguity move host, and a course 
which has the best "distance" about a desired destination moving host. 

(2) The routing method given in the above (1) characterized by performing routing by the link layer of 
an ad hoc network according to the network standard in which an ad hoc network contains a network 
layer and a link layer. 

(3) A shorter distance or an infinite distance is defined as the course which it has by the new course, 
and it an infinite distance, Express the destroyed link, namely, it becomes impossible for a specific 
address to reach, Therefore, it means that attainment of all the addresses of the others depending on 
the address in which this new attainment is impossible becomes impossible in itself, The routing 
method given in the above (1), wherein the immediate execute of said stage which carries out 
retransmission of the new routing information received from the contiguity move host is done by the 
move host at the time of reception of new routing information. 

(4) By determining the average stable waiting time of the stage of holding the data about the frequency 
where the course memorized by said routing table changes, and the course memorized by said routing 
table, The stage which measures the stability of a course, and the stage of memorizing the stable 
waiting time of the measured course on a stable waiting time table, The routing method given in the 
above (1) which accesses on a stable waiting time table before a public announcement stage, delays 
the public announcement of the course which may change soon, and includes further the stage which 
weakens change of the information in said routing table by that cause. 

(5) The routing method given in the above (4) which includes further the stage of performing weighting 
in the course stable waiting time measured by counting the newest measured value of the stable 
waiting time of the specific course which has a bigger load factor than old measured value. 

(6) The stage where an ad hoc network memorizes routing information to said routing table further 
based on a move host's network layer address, By determining the average stable waiting time of the 
stage of holding the data about the frequency where the course memorized by said routing table 
changes, and the course memorized by said routing table, The stage which measures the stability of a 
course, and the stage of memorizing the stable waiting time of the measured course on a stable waiting 
time table, The routing method given in the above (1) which accesses on a stable waiting time table 
before a public announcement stage, delays the public announcement of the course which may change 
soon, and includes further the stage which weakens change of the information in said routing table by 
that cause. 

(7) The stage of memorizing routing information to said routing table based on a move host's link layer 
address, By determining the average stable waiting time of the stage of holding the data about the 
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frequency where the course memorized by said routing table changes, and the course memorized by 
said routing table, The stage which measures the stability of a course, and the stage of memorizing the 
stable waiting time of the measured course on a stable waiting time table, The routing method given in 
the above (1) which accesses on a stable waiting time table before a public announcement stage, 
delays the public announcement of the course which may change soon, and includes further the stage 
which weakens change of the information in said routing table by that cause. 

(8) The routing method given in the above (1) which includes further the stage which pursues network 
layer protocol availability data for every address. 

(9) It comprises two or more move hosts who do not have a fixed position although it has a peculiar 
network address, respectively, Including a network layer and a link layer between two move hosts 
combined with the ad hoc network according to a network standard, In [ are the method of routing the 
information on a packet, and ] each move host, The stage of memorizing a routing table including the 
"distance" defined as a hop number from a sauce move host to a destination moving host, With the 
stage which announces a course publicly when the move host does periodically the simultaneous 
transmissive communication of the routing table memorized by each move host, and the time stamp 
emitted from the destination moving host Based on the stage which tags the entry of each routing 
table, and the simultaneous transmissive communication received from other move hosts, It is a stage 
which updates the routing table memorized by the move host for every move host, Said updating is 
limited to the new course defined as the course which has a better distance or an infinite distance, 
The updating stage meaning attainment of all the addresses of the others which an infinite distance 
expresses a destructive link, namely, it becomes impossible for a specific address to reach therefore, 
and are dependent on the address in which this new attainment is impossible becoming impossible in 
itself. The retransmission stage which is a stage where each move host does retransmission of the new 
routing information received from the contiguity move host, and will be immediately performed if a 
move host receives new routing information, A method including the stage which chooses from a sauce 
move host the course which transmits the information on a packet as a course which has the shortest 
"distance" about a desired destination moving host. 

(10) By determining the average stable waiting time of the stage of holding the data about the 
frequency where the course memorized by said routing table changes, and the course memorized by 
said routing table, The stage which measures the stability of a course, and the stage of memorizing the 
stable waiting time of the measured course on a stable waiting time table, The routing method given in 
the above (9) which accesses on a stable waiting time table before a public announcement stage, 
delays the public announcement of the course which may change soon, and includes the stage which 
weakens change of the information in said routing table by that cause. 

(11) The routing method given in the above (10) which includes further the stage of performing 
weighting in the course stable waiting time measured by counting the newest measured value of the 
stable waiting time of the specific route which has a bigger load factor than an old phenomenon. 
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* NOTICES * 
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1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1]It is an architecture figure of Defense Data Network. 

[Drawing 2] It is a functional block diagram of the "ad hoc" network which consists of two or more 
radio move hosts. 

[Drawing 3]It is the functional block diagram which was connected to the common address and in which 
showing two separate move host groups. 

[Drawing 4]It is a flow chart showing the logic of a timeout procedure. 
[Drawing 5]It is a flow chart showing the logic of "ADVERTISE" phenomenon processing. 
[Drawing 6] It is a flow chart showing the logic of renewal transmission of an increment type. 
[Drawing 7] It is a flow chart showing the logic of total-dump transmission. 

[Drawing 8] It is a flow chart showing the logic of the total-dump processing at the time of reception. 
[Dr aw ing 9] It is a flow chart showing the logic of the increment type update process at the time of 
reception. 

[Drawing 10] It is a flow chart showing the logic which inserts a course in a public announcement 
course after progress of stable waiting time. 
[Description of Notations] 

1 Move host 

2 Move host 

3 Move host 

4 Move host 

5 Move host 

6 Move host 

7 Move host 

8 Move host 

10 Ad hoc network 

50 Bidirectional radio link 



[Translation done.] 
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DRAWINGS 

[Drawing 1] 
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[Drawing 2] 
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[Drawing 5] 
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[Drawing 10] 
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[Drawing 6] 
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[Drawing 7] 
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struct forwarding route entry{ 

address t destination; 

address t next hop; 
vaiue t metric; 
value t settling time; 
value t install time; 
protocol list; 
flags; 

} 

/* 
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address t destination; 
value t metric; 
pro to ptr protocol list; 
struct advertised route entry 

^advertised route table={myaddress, O f my protocol list}; 
struct protocol list{ 
value t protocol type; 
value t address size; 
u char[] layer 3 address; 

} 

/* 

V 

/* 
y 

s§ 

V 

Timeout () 
{ 

get event from listQ; 
switch (event type) 
case ROUTE TIMEOUT: 

bad rbute=event type->route; 

if (bad route->metric =1) /* *5oi, B*gyS**5EA,ft:*/ 
for (route = first; <D8RKtC~?l>'t: */){ 

if route->next hop = bad route) { 
rOute->metric = INFINITE METRIC; 
route->flaqs = METRIC CHANGED; 
route->timestamp | =1; 

} 

} 

bad route->flags 1=METRIC CHANGED 

bad route->metric=INFINITE NETRIC; 

bad route->timestampl=l; /* l/cWtf#L/c*/ 

do incremntal () ; 

break; 

case ADD ADVERTISEMENT: 

route->flags 1=CHANGED; 

break; 
case DO ADVERTISEMENT : 

if (full dump scheduled) 
do full dumpQ ; 
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else 

do incremental Q ; 
break; 

} 

} 

struct settling time table{ 
address t destination; 
time t settling time; 
value t number of next hops; 
addr list next hop list; 

} 

struct next hop list{ 
address t next hop; 
list ptr *next hop list; 

} 

do full dumpQ 
{ 

get empty NPDUO ; 

for (/*&^ $ ftfcgSSJgSr - 7)\sft<D&m& V) 

{ 

copy route into NPDUO 
if (NPDU full) ( 

transmit NPDUO; 

get empty NPDUQ ; 

} 

route->flags &= /*^Mtfy hZV-tev ht5V 
NOT (CHANGED 1 CHANGED PROTOCOL 1 
CHANGED METRIC) ; 

} 

schedule full dump(USlt\L PERIOD); 

} 

/* 

*/ 
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do incremental dumpO 

{ 

qet empty NPDUQ ; 

if (route to myself-> times tamp & 0x00000001 !=0) 

printf C'^W^ft^rtWi'-f error\r\n") ; 

route to myself-> timestamp = route to myself +2; 
copy route into NPDU(route to myself) 

for ( route=first;/*^jSS§}g^r-^^rtCDSiS8§V) 
if (route->flaqs & PROTOCOL CHANGED) 

copy route into NPDU( route) 
if (NPDU full) ( 

schedule full dump ( IMMEDIATE) ; 

printf (Unexpectedly full incremental !¥n") ; 

transmit NPDU(); 

qet empty NPDU() ; 

} 

} 

for ( route=first; /*&7jkm$%1£fer-7)\sfo<D&mffi*/) { 
if (route->flaqs & ALREADY DONE) continue; 

/*_ti sr c ft liTt^ Sfttc*/ 

if (route->flaqs & METRIC CHANGED) 

copy route into NPDU( route) 
if (NPDU full) ( 

schedule full dump (IMMEDIATE) ; 

printf C^R8ti-*r^if^ incremental !\n"); 

transmit NPDUQ; 

qet empty NPDU() ; 

} 

} 

for (route=last timestamp shown; /* */) ( 
if (route->flaqs & ALREADY DONE) continue; 

/*±IBT C ft BTt^ 3 fttc */ 

if (route->flaqs & TINE STAMP CHANGED) { 
copy route into NPDU( route) 
last timestamp shown = route; 

} 

if (NPDU full) ( 
break; /*&ftj*tr y r(Dflt^£f?lk*r£*/ 

} 

} 

transmit NPDUQ ; 

} 

/* 

t 
ft 
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a 

•HcHUT^** KZ^aSMWJ <Tttto%, 50C#?^) *6fffclSB©ii*©« 
IS 

* 

o 

V 

process incoming route update() 
{ 

must schedule incremental = FALSE; 

for (new route=packet data; YfaO&^ls V U *tr 5 V{ 

old route = find(new route, route table); 
new route->metric =new route->metric +1; 
if (new route->timestamp > 
old route-> times tamp) { 
new route-> timeout - 

calculate timeout(new route); 
replace (old routei new route); 

route table) ; 
delete timeout event (old route); 
schedule timeout event (new route); 
if (new route->type & CHANGED PROTOCOL) { 
must schedule incremental = TRUE; 
new route->flags 1=CHANGED PROTOCOL; 
new route->install time = 
current time() ; 

} 

else if ((new route->type & 
CHANGED METRIC) 11 

(new route->metric < old route->metri c { 
must schedule incremental = TRUE; 
new route->flaqs 1=CHANGED METRIC; 
new route->install time ^current time() ; 

} 

else if (new route->metric >= 
old route->metric) { 
stable time = check settling time 
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(new route) 
if (o ==stable time) */ 

new route->flaqs 1= CHANGED; 
else 

enter event list(new route, 

stable time, ADD ADVERTISEMENT) ; 

} 

} 

else if ((new route-> times tamp = 
old route->timestamp) && 
(new route->metri c < old route->metric)) { 
enter settling time data (old route, 

new route) ; 
new route-> timeout = 

calculate timeout(new route); 
replace (old route, new route, 

route table) ; 
delete timeout event (old route); 
schedule timeout event (new route); 
new route->flags 1=CHANGED METRIC; 
new route->install time = current time(); 

} 

} 

if (must schedule incremental) { 

schedul e i nc remental (IIWEDIATE) ; 
if (incoming packet->packet type ==FULL DUMP) 

printf ("Full dump has new, unreported 
data!¥r¥n"); 

} 

} 

/* 

in 



*(, >tm CC Ml V) K 31T 6 C £ *s# ?L h ft 4 . 

m 

V 

enter settling time (new route, old route) 
{ 

route data = find (new route->desti nation , 



(18) 
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old route->next hop, settling time table); 
settling time = (16* 

route data->settling time) + 

2* (current time() - old route->install time); 
settling time = settling time ¥ 18; 

} 

check settlinq time (new route) 
{ 

route data = find (new route, 

settling time table); 
settling time data =route data~>settling time; 
if (settling time data = NULL) return 0; 
if (settling time data > MAXIMUM DELAY) return 0; 
else return (settlinq time data); 



[0076] i -oosf * Li>mwucm^r 

•jXASft, toctcjf rr F*? * ■ * * F r7-^j ©«j 
&„ rr F** ©ttf^B, MM&W) 

a > t * - ztcw & < waa^st^ > t'^-ztc t>mm 

gB}g5ET;l/=fyXA*»«b, COT;WVXAtt^ 30 
[0 0 7 7 ] i/t, $^©»^(cMbt«T 

[0 0 7 8 ] ( 1 ) *Mti@m*v hV-t> • T FU 

J?5c3ft£T F*y * • h7-^CC^3ftfc2o(D 

F tfJBIBWKHIMMM" & C <b CC J: *) gB44^"i*4S 



'So 

(2) T K*s> £ • hC-^**, h^-i-ii 

>j > t> m i *^tr * v b v - * mm. set > . skj&5£# 

±sa (i) KiattcDigKfss^ffi. 

iwotc (omm^wm^fajnti^ic^-i- s {&© 
s titcm^o^nn % mm nm ?—7mc x 

iCT^-feXU & fc&<^{bT£nJfl614©&£ll8©& 

©^«j*a*5Ki^i*3 etc^o, ±ta (i) tcta$s 

SM*3 6{c*tf. ±IB (4) KfBttCHSBSJS5£*ft. 
(6 ) TF*^- * h >7"^*s§ 6(C, Wfo*^ h 



©*f hc-i'Br Fuxcctt^ir, ttri 

7=- - { c am $ n tc tm *^ < 1 1 & wsl \ c m t z - 



(19) 

35 

£6>(c^tf. ±SB ( 1 ) KSBtt©gtt}g5££i£. 
(7 ) &K>*X h©';>^)lT FUXfCS^UT. BtTlB 

©3c^ «M * 3c3Ef» % «W f - - ^ A K Bftr S S» 
9S*SSB£*3 6«:£t». .LIB ( 1 ) iClBtS©iS8Sfi 

(8) * v vy-^my'v. v^Mim 

'5t«ritciI8WSa»*S6«:^tf. Jbf a < 1 ) CclBig 
©SH»i5E^S. 20 

O) -en^nit ^ ^ Yv-t> ■ r kux^oaji 

^timmufeT— :/A-*iBtw<5B»&. y 
mmcmmm ztx.&<o mm*®™? *>fmt . 30 

- - ^;U©i > h £ $ ^# w T £ KB £ . ffi©^«) 

©Best * * -r £ «ss i ^« $ ti i, m v t, >mm k rbs 3 
n> «®©&&t;^&«y>^&itu #je© 

SS©3^£»#:*hK:iWT5*Jg© Tj^fij 



#h§¥8 - 3 7 5 3 5 

36 

3Ef — ^jutcKttS nfcSBS©¥^lS^^B#lB|*^S 
-r-SCitCi'). gK®^3£tt%«Jt-r-5SB<!: . I'lS 

ilfctt. -en^cfcOBtffBigSSJ&Sf— :/;H*9©W«©£ 
ttfcSia&iKBtfcStr. ±ib (9) «:iB*E©iSSSfgS 

&<D&mm%mm<D&wi<Dmmm$:*jv > h c £ ft 

i o r . «'JS 3 ft/eigS8£5£^ % B#P^| ccs*« w 5 
«B*S6K*tr, ±E(10) CciBttoSiWSje*' 

[ «M©J»* 1 ^b-T •5ffifi©*BSS^iSSSic?S o r ffi 
.*©«p^t f*- H 5r^-C # -S ^»J3 > b' ^ - ^ S¥*5 . 

[HBS©lBf#atti«] 

[H3] fta©jajtKSg»snft:, 2o©s'j^©^tt* 
[04] ^-fAT-^ h**©ift«*^-ri*tiia-c*s. 

[05] "ADVERT! SE "♦mMffi©!!!!*^* 

[06] mftj£w?imm<Dmmifrstii&ftmv$>2> 0 

[07] ^^^^^©K&BI^^-r^^-CS)^,, 

[0 8] sffB#©^y>7 , ten©ifea*^-r^n0-c* 

[09] *m^©*»saeBf«Hi©iwi*^-r»wa-c 

[010] ScEfSfcBRKDlBt&K:. ^«Ktc«K* 

1 h 

2 ^Sft^X h 

3 h 

4 mm** h 

5 h 

6 »«|*^ h 

7 ®m*?. v 

8 h 

10 r ^ • % v Y v-f 

50 ms&mmvi'* 



(20) 



mr$¥-8 - 3 7 5 3 5 




(21) 



1$K§¥8 - 3 7 5 3 5 




[03 J 



[05] 



u ______ 

I 
I 

I- 

MH2 

\ 



WH9 



V / 
\ / 
\ / 

MH4 



1 



I 
I 

MH6 

/ 



/ 





0 

r ^-45 




\ 




INCREMENTAL ' 
iSHOWN^YET-J^ 






W8 -3 7 5 3 5 



34] 



10] 




40 



41 



42 




N 




**7 




103 



SHOWN_YET 



104 




8:7 



(23) 



- 3 7 5 3 5 



ime) 




Z 



47 



48 





60 



LAST_^AD V_TI M ESTAMP * 



LAST_ADy_TlMESTAMP - 0 




»7 



(24) 



#gg¥8 - 3 7 5 3 5 



[M7) 



85 




64 



N 



•flags'" K&MfttS 



66 



2\ 




*&7 



63 



(25) 



*f$BB¥8 - 3 7 5 3 5 



[08] 




67 




72 





71 



73 



74 



75 



i 



(26) 
[09] 



mW8-37 535 



Aa^-ae^r* 



76 




c 



81 



82 



z: 



84 




z: 



85 



SHOWN_YET £ 




87 



89 



SHQWN_JYETIc Utr v h t 



90 




£7 



